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HHTeryMeHTbi ceMjnanaTKa B03HHKai0T 3a cneT nepHKJiHHanbHbix hjih HaienoHHbix jiejieHHH aiumepMajibHux 
h cyOanHAepMajibHbix HHHUHajieii b cootbctctbhh c TpeMa TunaMH (aepMajibHbiif, cyOjiepMajibHbiH h aepMajib- 
HO-cy6AepManbHbiH). B xo;ie pa3BHTHsi b hhx HHfJxJjepeHUHpyiOTCfl TaKwe CTpyKTypbi, icaic MHicponHjie, MHicpo- 
muiapHbiH BopoTHHHOK, onepicyjiyM, HHTeryMeHTajibHbiH TaneTyM, hjih shaotcjimh. 3bojhouhb HHTeryMeHTa 
npoHcxoaHJia b tcchoh cb«3h c ap>thmm crpyicrypaMH ceMsnanaTKa h ocymecTBJiajiacb HecKOJibKHMH nyrsiMH b 
H anpaaneHHH ot 6m- k yHHTerManbHOCTH, ot HHTeryMeHTOB aepMaribHo-cyOaepMajibHoro nponcxoxcjieHHsi k 
HHT eryMeHTaM cy6jiepMajibHoro hjih aepManbHoro npoHexoxcaeHHB (b 3aBHCHMOCTH ot toto, xaxne HHHunajiH 
nojiyHHJiH npeHMyuiecTBeHHoe pa3BHTHe), ot MHorocjiOHHux HHTeryMeHTOB k flBycnoHHbiM. 

KjnoneBbie cjioBa: HHTeryMeHT,npoHcxoxcaeHHe,flHcjxfjepeHUHauHfl,crpoeHHe,4>yHKUHH,HanpaBJieHHa 
3B0JII0UHH. 

PaHee Ha ocHOBaHHH jiHTepaTypHbix w co6cTBeHHbix aaHHbix hbmh 6buia npe^noxceHa 
cHCTeMa npHHunnoB opraHH3auHH h THnH3aunH ceMfl3anaTKa ubctkobmx pacTeHHH (UlaM- 
poB, 19996), KOTOpbie cocTaBHJiw 6a3Hc HCCJieflOBaHHH no ero pa3BHTHio h CTpoeHHio y 
npeacTaBHTejieH pa3JiHHHbix ceMeficTB. Hcnojib30BaHHe sthx npHHunnoB no3BOJiHJio 
BbIHBHTb 3aKOHOMepHOCTH MOp<j)OreHe3a, npOBeCTH THnH3aUHK) H OUeHHTb B3BHMOCBB3H, 

o6ycjiOBJiHBaiomHe (JjyHKUHOHHpoBaHHe ceMfl3anaTKa xax cjioxchoh HHTerpHpoBaHHoii 
CHCTCMbi. 06cyxcaeH paa cnopHbix BonpocoB, xacaiomHxca npoHcxoxmeHH», aH(})<{)epeH- 
UHauHH, cTpoeHHB h HanpaBjieHHH sbojhouhh Hyuejuiyca (UlaMpoB, 20026). B HacrofliueM 
HccjienoBaHHH 6yayT paccMOTpeHbi pauiHHHbie acnexTbi pa3BHTHH h crpoeHHfl HHTery¬ 
MeHTa. 


O npoHCxoxmeHHH HHTeryMeHTa 

HHTeryMeHT — cTpyicrypa, oicpyxcaiomaa MeracnopaHrHH (= Hyuejmyc) ceMeHHbix 
pacTeHHH. Chhohhm: noxpoB. 

riepBbie HccjieaoBaTejiH (Grew, 1672; Malpighi, 1675), o6HapyxcHBiuHe 6ojibiuoe 

CXOflCTBO B CTpoeHHH CCMCHH paCTCHHH H WlOfla XCHBOTHbIX, pa3JIHHaJIH B CeMeHH flBe 
o6ojiohkh (hcm. Hulle, (J)p. enveloppe): HapyxcHyio (xophoh) h BHyTpeHHioK) (bmhhoh). 
no coBpeMeHHbiM npeacTaBjieHHBM, HapyxcHaa o6ojiomca RBjisieTCR ceMeHHOH Koxcypon, a 
BHyTpeHHHH — HyuejuiycoM. J. Gaertner (1788) Ha3Baji xcecTieyio nacTb ccmchhoh xoxcypbi 
«Topf» (hcm. ropuiOK, xacTpiojia, cxopjiyna), KOTopaa npH nepeBoae Ha jiaTHHCKHH »3biK 
npHo6pejia Ha3BaHne «testa», a BHyTpeHHioK) — «membrana interna». B aaiibHewineM 
6buio o6HapyxceHo, hto ceMeHHaa xoxcypa coctoht H3 2 caMocToaTejibHbix o6ojiohck. 
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OT° pb|e R. Brown (1818, 1826) o6o3Ha4mt kbk « M eM6paHbi». Eu/io BbicxaaaHO nnen 
menihr eHHe - 7° MeM 6pa H ofi 5iBji5ieTC5i TOJibKO BHyrpeHHaa ($p. tegument Lt 

™ e “ rana lnterna )- HapyxHaa Me M 6pa H a (oh naabman ee Taxxce tcctoh/b KanecxBe 
flonojiHHTejibHOH Me M 6pa H bi KaK 6bi «noicpbiBaeT» paaBHBatoutHHca ceMasawaTOK' eft 6bi.no 
mho HasBaHHe «HHTeryMe H T» (cjjp. in — H e h tegument — MeM6pa H a, 0603104x3). 

Ii03)Ke (Brown, 1934) GbiJio npezuioxeHo pa3JiHHaTb «npocTon HHTeryMeHT* (jiaT 
integumentum simplex) h ««bohhoh HHTeryMeHT» (jot. integumentum duplex) ana o6eHx 
MeMopaH ceMH3aiaTKa h ceMeHH. nocne ony6jiHKOBaHH5i pa6oTbi M. Schleiden (1837) 
HapyxHyro h BHyrpeHHioio MeM6paHbi ceMa3a4aTKa crami Ha3biBaTb napyxHbifi h BHVTpeH- 
HHH HHTeryMeHTbi (JiaT. integumentum exterius h i. interius cootbctctbchho). Ofluaxo b 
T eneHHe MUTeJibHoro BpeMeHH Hapaay c TepMHHOM «HHTeryMeHT» Hcnojib30Bajica tcpmhh 
«M eM6paHa» («o6ojio4ica»), 4 to BCTpe4aeTca eme y F. Netolitzky (1926). FIocjieflHHH, 
TpaKTya TepMHHbi «HapyxHbifi h BHyTpeHHHii HHTeryMeHT», o6o3Ha4aeT hx Kate «tegumen- 
turn exterius h t. interius». 

C. Mirbel (1829) Ha3biBaji MeM6paHbi ceM5i3aHaTKa nepBOH (primine) h BTopon 
(secondine) oGonouxaMH h cHHTaji hx hcthhhmmh (cf>p. teguments propres). OGe oGojiohkh 
M oryr Bxo^HTb b cocTaB TecTbi 3pejioro ceMeHH. O/maxo, no ero mhchhio (Mirbel, 1830), 
Koraa OHa o6pa30BaHa TOJibKO nepBOH oGojiomxoh (primine), to ee Jiynme o6o3HanaTb KaK 
«lorique» (naHunpb), a BTopyio oGojiOHxy ceMeHH — xax «tegmen». B tom cjiynae, xonja 
secondine ABjiaeTCfl nacTbio Tecra, (JjyHKUHio TerMeHa 6epeT Ha ce6a coxpaHfliomHHca 
Hyuejuiyc. B coBpeMeHHOH jiHTepaType no CTpoeHHio ceMAH «TecTa» noHHMaeTca jih6o 
uiHpoKo, KaK bch ceMeHHaa Koxcypa, jih6o y3KO (same), xa k npoH3Bo^Hoe HapyxHoro 
HHTeryMeHTa. TerneH — npoH3BO^Hoe BHyTpeHHero HHTeryMeHTa (Corner, 1976; flaHH- 
JiOBa, KnpnHHHHKOB, 1985; flaHHJiOBa, 1997). 


Pa3Hoo6pa3He ceMjnanaTKOB no nncjiy hHT ery mchtob 

Yxce b pfljje paHHHX paGoT (Brown, 1818, 1826, 1834; Schleiden, 1837) ceMH3anaTKH 
UBeTKOBbix pacTeHHH no nncjiy HHTeryMeHTOB pa3jieji5uiH Ha GuTerMajibHbie CaBynoxpoB- 
Hbie) h yHHTerMajibHbie (ojmonoxpoBHbie) (pnc. 1,7, 2, 4). B najibHenmeM (Hofmeister, 
1858; Warming, 1878; Johow, 1885, 1889) BbmejiaeTCfl eme o^Ha xaTeropna ceM 5 i 3 a 4 aT- 
kob — aTerMajibHbie. BHTerMajibHbie ceMH3auaTKH oGHapyxceHbi noHTH y Bcex ojjHQaojib- 
Hbix h MHorHx flByuojibHbix, yHHTerMajibHbie — npeHMymecTBeHHO y jiByaojibHbix (cnan- 
HOJienecTHbie), aTerMajibHbie — y HeKOTopbix napa3HTHbix pacTeHHH ( Loranthaceae , 
Misodendraceae). Cpejm UBeTKOBbix pacTeHHH GnTerManbHbie ceMa3auaTKH BbiflBJieHbi b 
237 ceMencTBax, a yHHTerMajibHbie — b 114 (KaMejMHa, 1991). 

HHTeryMeHTbi (hjih HHTeryMeHT) Moryr 6biTb pa3BHTbi b pa3HOH cTeneHH. KpaHHjui 
CTeneHb pejjyxuHH jx o HHHunajibHbix KJieTOK xapaxTepHa juia pw napa3HTHbix pacTeHHH 
(HanpHMep, Santalaceae — Ram, 1959; UlaMpoB, 1994a; UlaMpoB h jip., 2001; HeKOTopbie 
Gentianaceae — Bouman, Louis, 1989) (pnc. 1,5). riojiHoe oTcyTCTBHe HHTeryMeHTa 
Ha6jno,aaeTC5i TOJibKO b HejjnctxtjepeHUHpoBaHHOM Ha CTpyxTypbi ceMH3aMaTxe (HexoTopbie 
BHflbi Opiliaceae , Loranthaceae , Santalaceae — Fagerlind, 1948; Dixit, 1955; Agarwal, 
1961, h jx p.). 

HapyjKHbiii HHTeryMeHT — flHCTajibHbiH no otholuchhio k Hyuejinycy noxpoB b 
G nTerMajibHbix ceM5i3aHaTKax. Ero TOjimHHa BapbnpyeT y pa3Hbix TaxcoHOB ot 2 ( Sauru - 


Phc 1. Pa3HOo6pa3ne cebunanaTKOB no CTpoeHHio. 

1 — 6iiTerMajibHbiii ceMjnanaTOK c HHTeryMeHTajibHbiM u $yHHKyjisipHbiM o6TypaTOpaMii y Victoria amazonica (no: LLIaMpoB, 
BiiHTep, 1991); 2 — yHHTemaJibHbiH ceMSHanaTOK y Ceratophyllum clemersum (no: LLIaMpoB, 1997b); 3 — ceMjnanaTOK c TpeMB 
HHTeryMeHTaMtf y Cananga odorata (no: Corner, 1949); 4 — 6iiTerMajibHbm ceKunanaTOK c apmuiycoM y Ungnadia spetiosa (no: 
Anisimova, Shamrov, 1997); 5 — ceMsnanaTOK c imuujianaMii HHTeryMeHTa y Santalum album (no: LLIaMpoB u ap., 2001 ); 6~8 — 
ceMA3aMaTOK c apmuiycoM y Passiflora triloba (6 , 7 — no: Planchon, 1845) n Myristica fragrans (8 — no: MaMeTbeBa, XaMenwHa, 
1981); 9 ,10 — ceMR3a4aTOK c apmuioiiaoM y Stachyuruspraecox (9) h Euphorbiapilosa (10) (no: Corner, 1976). an — apmuiona, 
ap — apiuijiyc, a u — BHyTpeHHiiii HHTeryMeHT, z — nmocTa3a, u — HHTeryMeHT, u u — iiHitmianii HHTeryMeHTa, u o — 
HHTeryMeHTanbHMH o6TypaTOp, h — Hyuejuiyc, h u — HapyxHbiH HHTeryMeHT, h k — HyueJuiapHui'i KOJinanoK, nd — noanyM, 
nc — nocTaMeHT, c u — cpeaHHii HHTeryMeHT, </> o — (JjyHiiKyjuipHbiH o6TypaTop. 
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raceae — HnxHTHHeBa, 1981; HexoTopbie Liliaceae — UlaMpoB, 1999a) uo 4 —8 ( Bala - 
nitaceae — Nair, Jain, 1956) h uaxce 20—25 ( Paeoniaceae — OeuoTOBa, 1988) cnoeB 
KjieTOK. B oOpameHHbix (aHaTponHbix, xaMnnjiOTponHbix h aMcfiHTponHbix) ceM5i3aHaTxax 
npoHcxo/iHT KOHreHHTajibHoe cpacTaHHe nacTH HapyxcHoro HHTeryMeHTa c cjjyHHxynycoM 
h o6pa3yeTca pac|)e. y npeucTaBHTeJien iiohth 80 ceMencTB uByuoJibHbix h ouHoaojibHbix 
pacTeHHH (Bouman, 1984) b HapyxcHOM HHTeryMeHTe uHCJxJiepeHUHpyeTCfl npoBoufliunn 
nynox: npocTOH ( Hemerocallidaceae — CaBHemco, KoMap, 1965; Magnoliaceae — 
Open6epr, KaMejiHHa, 1981) hjih pa3BeTBJieHHbin (Connaraceae, Meliaceae — Boesewin- 
kei, Bouman, 1984; Euphorbiaceae — Tokuoka, Tobe, 2001), uoxoufliUHH uo MHxponnjie 
(Kuhn, 1928; flaHHJiOBa, 1994). B npouecce pa3BHTH5i HapyxcHbiH HHTeryMeHT npeoGpa- 
3yeTca b TecTy. 

BHyTpeHHHH HHTeryMeHT — npoxcHMajibHbin no OTHOiueHHio k Hyuejuiycy noKpoB b 
OHTerMajibHbix ceMfl3anaTxax. BHyTpeHHHH HHTeryMeHT oGmhho MeHee MaccHBHbiH, neM 
HapyxcHbiH, HanpnMep, y ouHoaojibHbix oh ABJiaeTCfl 2 —3-cjiohhmm. OuHaxo y pw 
TaKcoHOB BHyTpeHHHH HHTeryMeHT MO)KeT cocTOATb H3 6ojibiuoro HHCJia CJlOeBI 4—5 
(Burseraceae — Wiger, 1935) hjih 7—10 ( Neuradaceae — Murbeck, 1916). B npouecce 
pa3BHTHfl ceMeHH xapaKTep noBeueHHfl BHyTpeHHero HHTeryMeHTa y pa3Hbix TaxcoHOB 
pa3JiHneH. y ouhhx TaxcoHOB (Polygonaceae — Lonay, 1922; Zingiberaceae — FIjihcxo, 
1985) oh pa3pyuiaeTC5i nojmocTbio, y upyrnx (Amaranthaceae — Kowal, 1954; Berberi- 
daceae — TaxTaaxcflH, MejiHXflH, 1972; Liliaceae — IleTpoBa, 1977) o6pa3yeT TerMeH. 

B yHHTerMajibHbix ceMjnanaTKax HHTeryMeHT, xax npaBHjio, MHorocjiOHHbin: 6—8 b 
ceM. Valerianaceae (KaMejiHHa, 1980), 15—20 — Apiaceae (rpeBuoBa, 1987), 25—28 
cnoeB xjieTox —Alangiaceae (AjiHMOBa, 1987a). TojimHHa HHTeryMeHTa MoxceT Bapbnpo- 
BaTb aaxce b npeaejiax oaHoro ceMencTBa, HanpHMep, b ceM. Gentianaceae — 2—3 cjiob 
y Gentianopsis ciliata , 4—5 — y Swertia minor , 5—7 — y Gentianopsis barbata h 
Gentianella lingulata , 8—10 — y Gentiana cruciata h 15—20 cjioeB — y Gentiana lutea 
h Swertia iberica (Guerin, 1903; Stolt, 1921; UlaMpoB, 1988, 1990; Shamrov, 1991, 1996). 
IlpHMeHaTejibHOH oco6eHHOCTbio yHHTerManbHoro ceMfl3anaTxa MHornx TaxcoHOB (npe- 
HMymecTBeHHo cnaiiHOJienecTHbix) BBJiaeTca o6pa30BaHHe HHTeryMeirrajibHoro TaneiyMa. 
B HHTeryMeHTe HexoTopbix pacTeHHH UH(})4)epeHUHpyeTC5i npoBOUfliUHii nynox (Dipsaca- 
ceae , Valerianaceae — KaMejiHHa, 1980; Convolvulaceae — HnxHTHHeBa, IlpocxypHHa, 
1989; Campanulaceae — UlaMpoB, JKHHXHHa, 1994). B npouecce pa3BHTHX 6onbiiJHHCT- 
bo xjieTox HHTeryMeHTa pa3pyuiaiOTC5i h b 3pejiOM ceMeHH oh coxpaHaeTca b BHae 
anHuepMajibHoro cjioa, cTpoeHHe xneTox xoToporo pa3JiHHaeTca y pa3Hbix TaxcoHOB. 

y HexoTopbix uBeTxoBbix pacTeHHii 6buio onncaHO Tpn h aaxce neTbipe HHTeryMeHTa. 
TpeTbHM HHTeryMeHTOM HexoTopbie HccneaoBaTejiH (Gaertner, 1788; Warming, 1878; 
Corner, 1954, h up.) CHHTaiOT apiuuiyc, a neTBepTbiM — cpeaHHH HHTeryMeHT, onncaH- 
hmh y Annonaceae (Corner, 1949) (pnc. 1,5). 

ApHJiJiycbi (jiaT. arillus — npHceM«HHHx, xpoBejibxa) — ceMeHHbie npnaaTXH pa3- 
jiHHHoro npoHcxoxueHHfl. Hx pa3BHTHe HanHHaeTca b ceMjnanaTxe h 3axaHHHBaeTca nocjie 
onjiouoTBopeHHa. B 3pejioM ceMeHH ohh nacTO npeacTaBJiaioT co6oh conHbie, oxpaweH- 
Hbie o6pa30BaHHH, ochobhoh c^yHKUHen xoTopbix BBJiaeTca ynacTHe b npouecce ancceMH- 
HaUHH (pnc. 1,6— 10 ). 

TepMHH «apHJUiyc» 6bui npeanoxceH K. Linnaeus (1751) xax aonojiHHTejibHaa 060- 
jioHxa ceMeHH. B TaxoM noHHMaHHH oh ncnojib3yeTC5i uo chx nop paaoM HccjieuoBaTejien 
(Hmc, 1964; TaxTaaxaH, 1964; Corner, 1976, h up.). Flo Mepe H3yneHH5i ero cTann 
ynoTpe6uflTb h b y3XOM cMbicue cuoBa — xax oSouonxy ceMeHH, B03HHxaioLuyio H3 xueTox 
4>yHHxyuyca (Gaertner, 1788; Richard, 1808). 3aTeM apHJiuycbi 6mjih pa3ueueHbi Ha 
HCTHHHbie (4>yHHKyu5ipHoro nponcxo)xueHH5i) h jioxHbie (hhofo npoHcxoxcueHHfl) (Plan- 
chon, 1845). 


Phc. 2. PaHHHe craAHH pa3BHTH« cevunawaTKa c apmuiycoM y Unghadia speciosa (no: Anisimova, Sham 

rov, 1997). 

06o3HaHeHHfl re xe, mto h Ha pnc. I. 
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ApHjinycbi xapaKTepH3yK)TC5i 3Ha4HTenbHbiM pa3Hoo6pa3HeM, h Bonpocbi hx THnH3a- 
uhh o6cy)XAaiOTCfl no chx nop. T. A. KoMap (1965a, 6, 1973, 1994) bcjica 3a J. Planchon 
(1845) CHHTaeT, hto cneAyeT pa3JiH4aTb hcthhhmh apnjuiyc (cj)yHHxyji5ipHoro nponcxo*- 
AeHwa) h apmuiOHji (jioxchwh apujuiyc — B 03 HHxaeT H3 HapyacHoro HHTeryMeHTa h bxoaht 
b cocTaB ceMeHHon Koxcypbi). KapyHKyna h cTpo^HOJib — pa3HOBHAHocTH apHJuioHAa. 
OflHaxo npH3HaKH, nojio^ceHHbie b ocHOBy pa 3 aeneHHfl HCTHHHoro apHJinyca h apHJinoHAa, 
He jiocTaTOHHo neTKH. no HameMy mhchhio, oTHeceHHe cTpo(})HOjieH k apHJinoHAaM Bp5m 
jih npaBOMepHO, Tax xa k ohm B03HHKai0T 3a cneT pa3pacTaHwa KJieTOK (JiyHHxyjiflpHOH 
oGnacTH pa(})e, t. e. hmciot (JiyHHxyjiflpHoe nponcxoxcAeHHe, xa k h hcthhhmh apHJiJiyc. 
KpoMe Toro, b HacToamee BpeMa BbiAenaioTca apHJinoAHH, o6pa30BaHHa, B03HHKaiomHe b 
odnacTH pyOnnxa b pe3yjibTaTe xoMOnHaunn MHxponnjiapHoro apmuioHAa c apnjuiycoM 
(Serrato-Vallenti et al., 1991). McTHHHyio npnpoAy apwjuiycoB moxho BbiacHHTb mnbxo 
npn HccjiejaoBaHHH reHe3Hca cTpyxTyp ceMa3a4aTxa h ceMeHH (pnc. 2, 7— 3). O HeoOxo- 
Ahmocth aeTajibHoro H3yneHHa cBHAeTenbCTByiOT B3aHMOHcxjno4aioiuHe npeACTaBjieHHa 
pa3JiH4Hbix aBTopOB, onpeAenaiomHx OAHy h Ty *e CTpyxTypy jih6o xax apnnjiyc, jih6o 
xax apHJiJioHA- 

Eme H. Baillon (1876) npeAAoacnji coxpaHHTb eAHHbiH TepMHH «apHjuiyc», a pa3Ho- 
bhahocth apHJuiyca pa3JiH4aTb no hx MecTonojioaceHHio. 3Ta Tonxa 3peHHa noAAepxHBa- 
eTca paAOM coBpeMeHHbix HCCJieAOBaTejieii (Fiji, 1982; Boesewinkel, Bouman, 1984, h 
Ap.). Pa3AH4aiOT cneAyiomHe pa3H0BHAH0CTH apHJUiyca: (JiyHHxyjiapHbie (xnjiapHbie), 
3X30CT0ManbHbie (xapyHxynbi, BbipocTbi anHxanbHOH 4acTH HapyxcHoro HHTeryMeHTa), 
BbipocTbi xana3ajibHOH hbcth HapyxHoro HHTeryMeHTa h pacJ)ajibHbie BbipocTbi (cTpotJmo- 
jih). no MHeHHio 3Thx aBTopoB, uiHpoKoe pacnpocTpaHeHHe apHjmycoB xax cpeAH 
npHMHTHBHbIX, Tax H npOABHHyTblX CeMeHCTB, OoJlblUOe HX MOp(j)OJIOrHHeCXOe pa3H006- 
pa3He no3BOAaeT c4HTaTb, hto ohh aBJiaiOTca pe3yjibTaTOM nojiH(|)H.neTH4ecxoH sbojiiouhh 
h cjiyacaT b xanecTBe npncnocoOjieHHH AJia AncceMHHauHH. 


OopMHposaHHe HHTeryMeHTa 

B GnTerMajibHbix ceMa3anaTxax nepBbiM, xax npaBHJio, pa3BHBaeTca BHyTpeHHHH 
HHTeryMeHT (pnc. 3, 7, 2). OAHaxo y OTAejibHbix TaxcoHOB CHanana B03HHxaeT HapyxcHbiH 
HHTeryMeHT (Euphorbiaceae — Bor, Bouman, 1974) jih6o MoaceT nponcxoAHTb OAHOBpe- 
MeHHaa AHc}x})epeHUHauH5i o6ohx HHTeryMeHTOB (Magnoliaceae — Kapil, Bhandari, 1964; 
Juncaceae — UlaMpoB, AHHCHMOBa, 1993a, 6; Paeoniaceae — IIIaMpoB, 19976) 
(pHC. 3, 5, 4). 

Eme E. Warming (1878) ycraHOBHA, hto HHTeryMeHTbi Moryr B03HHxaTb 3a cneT 
AeneHHH xneTox snHAepMbi jih6o cyOsnHAepMbi npHMOpAHa ceMa3anaTxa. Emjio npeAJio- 
aceHO pa3AH4aTb HHTeryMeHTbi AepManbHoro h cyOAepMajibHoro npOHcxoacAeHna (Bouman, 
1971a, b, 1984, h ap ). BHyTpeHHHH HHTeryMeHT no4TH BcerAa HMeeT snuAepMaribHoe 
npoHcxoxAeHHe, a HapyacHbiH, Tax ace xax h eAHHCTBeHHbin, ah6o snHAepMajibHoe, jth6o 
cyGsnHAepMajibHoe. CymecTByeT paA TaxcoHOB ( Begoniaceae , Datiscaceae, Lactorida- 
ceae , Liliaceae , Mayacaceae , Orchidaceae , Oxalidaceae , Nympaeaceae , Tovariaceae ), y 
xoTopbix o6a HHTeryMeHTa HMexrr snHAepMaJibrtoe nponcxoacAeHHe (Bouman, 1971a, b; 
Tilton, Lersten, 1981; Boesewinkel, De Lange, 1983; Boesewinkel, 1984, 1985, 1990; 
Venturelli, Bouman, 1986; IIIaMpoB, BnHTep, 1991; IIIaMpoB, HnxHTHueBa, 1992; 
IIIaMpoB, 1998, 1999a, 6, 2001, 2002a). 


Phc. 3 MHHUHauHH HHTeryMeHTa y Ribes aureurn { 1,2 — no: UlaMpoB, 1998), Luzula pedenwntana (3 — no: 
IIIaMpoB, AHHCHMOBa, 1993a), Paeonia lactiflora ( 4 — no: IIIaMpoB, 19976) n Ceratophyllum demersum (5, 

6 — no: UlaMpoB, 1997b). 

6 o h — 6a3anbHa5i nacTb Hyuenjiyca, u a u — tiHimiiajiii BHyTpeHHero HHTeryMeHTa, uz — imminanii rnnocTa3bi, uhu — 
iiHimiiajin HapyxHoro HHTeryMeHTa, jioh — jiaTepajibHaa o6jiacTb nyuejuiyca, m — Meracnopomrr, npm — npoKaM6nanbHbiH 
thx, n k — napneTajibnaa KJieTKa, n m — napneTajibHaa TKanb, c k — cnoporeHHaa KJieTKa, cm — cnoporeHHaa TKaHb, cd u — 
cy63nimepMajibHbie HHHuiiajin, du — anunepManbHbie iiHiimianii. OcTanbHbie o6o3HaHeHus Te xe, hto h Ha pnc. 1. 
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HHTeryMeHTbi 3aKnaAbiBaiOTCH b bhac KonbueBHAHbix BajimcoB, hto yxce xopoiuo bhaho 
H3 nepBbix HJiJiiocTpauHH no reHe3ncy ceMH3anaTKa (Mirbel, 1829). Hamn nccneAOBaHHH 
CBHAeTejibCTByiOT o tom, hto 3anoxceHHio HHTeryMeHTa b BHAe KonbueBHAHoro BajiHKa 
npeAinecTByioT HHTeHCHBHbie aHTHKAHHanbHbie AeneHHH snnAepManbHbix KneTOK npnMOp- 
Ahh ceMB3anaTKa. Bo3HHKaioT BbiTHHyTbie b pannanbHOM HanpaBneHHH kactkh, nacTb 
KOTOpbIX CTaHOBMTCa HHHUHaAHMH, npH 3TOM HX pa3Mepbl, B TOM HHCAe H HAep, 
yBeAHHHBaiOTCH. B cnynae AepManbHoro nponcxoxcAeHHH ohm acahtch nepHKAHHanbHO 
hjih HaKAOHHbiMH neperopoAKaMH, otacahh TepMHHanbHbie HHHunann (TepMMH BBena 
Roth, 1957). B HHTeryMeHTax cyGnepManbHoro nponcxoxcAeHHH nepHKAHHanbHbie Aene¬ 
HHH oTMenaiOTCB TOAbKo b kactkbx cyGsnnnepMbi (pnc. 3, 7—6). 

Ha nepBbix CTaAHHx pa3BHTHH pocT HHTeryMeHTa y mhothx pacTeHHH npoHcxoAHT 
TAaBHbiM o6pa30M 3a cneT nepHKAHHanbHbix AeneHHH kactok b anHicanbHOH nacra hah 3a 
CHeT HaKAOHHbIX AeneHHH TepMHHaAbHbIX HHHUHaneH H HX npOH3BOAHbIX (AepMaAbHbie 
HHTeryMeHTbi), hah nepHKAHHanbHbix AeneHHH cy63nnAepManbHbix HHHUHaneH h hx 
npOH3BOAHbix (cyGnepMaAbHbie HHTeryMeHTbi). OAHOBpeMeHHO c hhmh AeneHHH kactok 
OTMenaiOTCA no Been aahhc pacTymero HHTeryMeHTa. riocTeneHHO AeneHHH CMemaiOTCX 
k ero cepeAHHe (b annKanbHon nacTH ohh HadmonaiOTCH ah nib b cnynae (JjopMHpOBaHHH 
onepKynyMa), npn stom b 6a3anbHoii Hacra pocT HHTeryMeHTa ocymecTBnneTCH npeHMy- 
mecTBeHHo 3a cneT pacTHxceHHX kactok. 

Ha ocHOBaHHH aHanH3a AHTepaTypHbix h coGcTBeHHbix naHHbix Gbina npennoxceHa 
KnaccHcj^HKauHB cnocoGoB ^opMHpoBaHHB HHTeryMeHTa (UlaMpoB, 1997a, 19996; Sham- 
rov, 2000b). OHa BKAionaeT 3 THna (nepManbHbiH, cy6AepManbHbin h AepManbHo-cy6Aep- 
ManbHbiH), BbiAeneHHbie Ha ocHOBaHHH nonoxceHHH HHHUHaneH HHTeryMeHTa b onpeneneH- 
hom cnoe npHMOpAHA ceMH3anaTKa. B Tnnax pa3AHHaiOTCH BapnauHH (aab H36excaHHH 
nyTaHHUbi CHHTaeM uenecoo6pa3HbiM H3MeHHTb GyKBeHHbie Ha3BaHHH Bapnaunn Ha pHM- 
CKHe UH(j)pbi) Ha ocHOBaHHH KOMnneKca KpHTepneB: 1) hhcao HHHUHaneH, 2) nocnenoBa- 
TenbHOCTb hx AeneHHH h xapaKTep 3anoxceHHH KAeTOHHbix neperopoAOK Ha nepBbix 
CTaAHflX pa3BHTHB, 3) AOA5I ynaCTHfl HHHUHaneH B 06pa30BaHHH pa3AHHH|>IX cnoeB. 

AepManbHbiH ran — HHTeryMeHT c|)opMHpyeTCH 3a cneT snnAepManbHbix HHHUHanen 
(pnc. 4). BapnauHH I (= BapnauHH A) — hhhuh3ah b 4 caoh, nepHKAHHanbHbie h 
HaKAOHHbie AeneHHH KOTopbix Ha paHHnx craAHnx (jjopMHpyioT MHorocnoHHbin HHTery¬ 
MeHT (BHyTpeHHHH HHTeryMeHT b ceM. Paeoniaceae — IIIaMpOB, 19976) ((pnc. 3,4; 
Ta6n. I, 7,2). BapwauHH II ( = Bapnaunn B) — hhhuh3ah b 2 caoh acahtch nepHKAHHanbHO, 
h 3aTeM nyreM MHoroKparabix nonepenHbix AeneHHH (})opMHpyeTCH 2-caohhwh HHTery¬ 
MeHT ( Datiscaceae , Menispermaceae , Polygalaceae , Rosaceae , Solanaceae h up.)* YBe- 
AHHeHne HHcna cnoeB h o6pa30BaHne MHorocnonHoro HHTeryMeHTa MoryT nponcxoAHTb 
3a cneT nepHKAHHanbHbix AeneHHH kactok annAepMbi (Lactoridaceae — Bouman, 1971b, 
Gentianaceae , Nymphaeaceae , HeKOTOpbie Juncaceae , Luzula pedemontana — IIIaMpoB, 
1990, 1998, IIIaMpoB, AHHCHMOBa, 1993a) (pnc. 3, 7— 3; Ta6n. II, 7— 4). Bapnaunn III 
(= BapnauHH B) — HHHunann b oahh cnoii; Kaxcna h KneTKa acahtch nepHKAHHanbHO, 
otacahh TepMHHanbHyio HHHunanb; b hhxchch Knerae nponcxoAHT npoAOAbHoe AeneHne, 
h HHTeryMeHT ctbhobhtch 2-caohhwm b ochobbhhh; 3aTeM hbkaohho MHoroKparao 
acahtch TepMHHanbHan HHHunanb ( Gagea stipitata , Liliaceae — IIIaMpoB, 1999a). Y He- 
KOTopbix pacTeHHH nepBbie nepHKAHHanbHbie AeneHHH HHHUHaneH hbahiotch AHcj}(J)epeH- 
unpyioiuHMH*. HapyxcHbie kactkh ctbhobhtch hhhuhbahmh HHTeryMeHTa, a BHyTpeHHHe — 
naTepanbHbiMH HHHunanHMH rHnocTa3bi; Kaxcnan HHHUHaAbHan KneTKa HHTeryMeHTa Ha- 
kaohhoh neperopoAKOH otacahct TepMHHanbHyio HHHunanb, KOTopan MHoroKpaTHo ne- 
ahtch (Lilium tigrinum , Liliaceae — Bouman, 1971a; Gymnadenia conopsea , Listera 
ovata , Orchidaceae — IIIaMpoB, HuKHraneBa, 1992; IIIaMpoB, 2001). 

y Capsella bursa-past oris H3 ceM. Brassicaceae pa3BHrae HHTeryMeHTOB b paMKax 
AepManbHoro rana HMeeT HexoTopyio cneuH(j)HKy. HananbHbie ct3ahh nonpo6HO H3yneHbi 
L. Roth (1957). Ek> 6bino noKa3aHO, hto npn HannHHH 2 -caohhoh HHHunanbHOH 3 ohw 

(})OpMHpOBaHHe HCXOAHO 2-CAOHHbIX HHTeryMeHTOB npOHCXOAHT 3a CHeT 6H4)aUHaAbHOrO 
pHTMa KAeTOHHbix AeneHHH TepMHHanbHOH HHHunanH, 3aHHMaiomeH BepxyiuKy HHTery¬ 
MeHTa. rionyHeHHbie hbmh naHHbie (IIIaMpoB, 2002a) cornacyioTCH c 3thmh AaHHbiMH. 
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Phc. 4. THnw 4>opMHpoBaHHa h B03M0)KHbie HanpaBjieHHH 3bojiiouhh HHTeryMeHTa pa3JiHHHoro npoHCxoayieHHH. 
M — jaepManbHbiii, C — cyfaepMajibHbifi h MC — flepManbHO-cy6jaepManbHbiii Tiinw; I —/// — Bapiiauim aepMajibHoro Tima. 


O^HaKO, no HaineMy mhchhio, Hejib3a xapaicrepH30BaTb cneuH(})HKy pa3BHTHfl 6a3ajibHOM 
nacTH HHTeryMeHTOB KaK HHTepKaJiapHbin pocT. fleneHna nponcxoflflT no Been jmiHHe 
HHTeryMeHTa bo BpeMfl CBoeo6pa3Horo «noKoa», Koma TepMHHajibHaa HHHUHajibHaa 
KJieTKa He ^ejiHTca. TojibKO b oahhx cjiynanx pocT ocymecTBjiaeTca 3a cneT .aejieHHH 
KJieTOK, npOH3BOOTbix TepMHHajibHOH HHHunajiH (cpeflHflfl nacTb HHTeryMeHTa), a b 
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apyrnx — 3a cneT aeneHHH KJieTOK, ocTaBiunxca b ocHOBaHHH ncxoaHO 2-cjiohhoh 30Hbi 
(6a3anbHaB nacTb HHTeryMeHTa). TaKHM o6pa30M, xotb y C. bursa-pastoris HHHunanbHaa 
30Ha ncxoaHO 2-cnoHHaa, Becb reHe3HC HanoMHHaeT xoa pa3BHTHa HHTeryMeHTa no cxeMe 
BapHauHH III. ToJibKo b stom cjiynae aBycnoHHOCTb b 6a3anbHOH nacTH HHTeryMeHTa 
C03aaeTCB He hcxoaho, a nocne nepBoro aeneHHa hhjkhch HHHunajibHOH kjictkh. 

Cy6aepManbHbin ran — HHTeryMeHT B03HHKaeT 3a cneT cy63nHaepMaabHbix hhhuh- 
anen (pnc. 4). HHHunajiH b 1—2 cnoa aenaTca nepHKJiHHanbHO, a kjictkh annaepMbi — 
aHTHKjiHHajibHO (HHTeryMeHT b yHHTerManbHOM h HapyxHbiH HHTeryMeHT b 6nTerMajibHOM 
ceM^3anaTKe Cucurbitcicecie , Magnoliaceae , Ranunculaceae , HeKOTopbie Brassicaceae w 
apO- MHorocjiOHHOCTb HHTeryMeHTa co3aaeTca 3a cneT nepHKJiHHanbHbix aeneHHH KJieTOK 
cpeaHero cnoa cy6aepManbHoro npoHcxoacaeHHa jih6o peace KJieTOK HapyacHoii ( Cucurbi - 
taceae) hjih BHyrpeHHeH ( Magnoliaceae) annaepMbi. 

AepMajibHO-cySaepMajibHbiH ran — HHTeryMeHT xapaKTepH3yeTca aBOHCTBeHHbiM 
npoHexoxcaeHHeM h (JiopMHpyeTca 3a chzt annaepManbHbix h cy63nnnepManbHbix hhhuh- 
ajien (pnc. 4). HHHunajiH Moryr pacnonaraTbca b 2 (Ceratophyllum demersum) hjih 3—4 
(Paeonia lactiflora) cnoa, kjictkh KOTopbix 3a cneT nepHKJiHHanbHbix aeneHHH cy6anH- 
aepManbHbix HHHUHanen o6pa3yioT napeHXHMy, a annaepManbHbix (c OTaeneHHeM TepMH- 
HanbHbix HHHunajibHbix kjictok) — MHKponHnapHyio nacTb h annaepManbHbie CJIOH B 
cpeaHen h xana3anbHOH nacTax HHTeryMeHTa (UJaMpoB, 19976, b) (pnc. 3,5, 6; Ta6ji. 1,3). 
Eme 6ojiee ycnoacHeHHbiM BapnaHTOM aBnaeTca, BepoaTHO, cnoco6 (JiopMHpoBaHHa eaHH- 
CTBeHHoro HHTeryMeHTa y Phyllostylon rhamnoides H3 ceM. Ulmaceae (Dottori, 1991). 


CTpoeHne HHTeryMeHTa h cnemianii3auHH ero TKaHen 

Kax H3BecTH0, HHTeryMeHTbi coctoht H3 aByx h 6ojiee cJioeB kjictok. B MHorocnoHHbix 
HHTeryMeHTax pa3JiHHaiOT annaepMy h napeHXHMy. 

3nwaepMa HHTeryMeHTa — noBepx hocthmh cjioh kjictok HHTeryMeHTa ceMa3anaTKa 
(UlaMpoB, 19946). 

Kjictkh snnaepMbi Ha paHHHx CTaanax pa3BHTHa, KaK npaBHJio, He6oJibiiiHx pa3MepoB, 
H3oaHaMeTpHHecKHe, TOHKocTeHHbie, c aapoM b ueHTpaabHOM nojiojKeHHH. CoraacHO 
yabTpacTpyKTypHbiM HccneaoBaHHaM, y Calendula officinalis (ceM. Asteraceae) ohh 
xapaKTepH3yiOTC5i npH3HaKaMH MepncTeMaTHHecKHx kjictok: HajiHHHe Menxnx BaKyonen, 
naoTHOH rnaaonaa3Mbi c MHoroHHcaeHHbiMH pn6ocoMaMH h caa6oe pa3BHTHe 3P (Ba- 
cnabeB, IlaHCKO, 1971; ILihcko, 1971). K CTaann o6pa30BaHHa 3apoai»imeBoro MeuiKa 
KaeTKH annaepMbi yBenHHHBaiOTca b pa3Mepax, BaKyonH3HpyiOTca, npn stom aapo CMema- 
eTca k HapyjKHOH TaHreHTaabHOH CTeHKe. CneuHanH3aijHa KaeTOK annaepMbi conpoBoac- 
aaeTca Hcne3HOBeHHeM naa3MoaecM Ha BHyTpeHHHx TaHreHTaabHbix cTeHKax. Ilna3Monec- 
Mbi coxpaHaiOTca Ha paanaabHbix CTeHKax h ohh 6oaee MHoroHHcaeHHbi b KneTKax 
Hapy>KHoro HHTeryMeHTa (Mogensen, 1973; Tilton, Mogensen, 1979; Wilms, 1980; 
Belyaeva, 1983, h ap.)* 

Kax 6biao ycTaHOBaeHO, y Glycine max (ceM. Fabaceae) h Neliunbo micifera (ceM. 
Nehtmbonaceae) KaeTKH HapyacHoro h BHyTpeHHero HHTeryMeHTOB b ccjjopMHpoBaHHOM 
ceMa3anaTKe hmciot o6mne yabTpacTpyKTypHbie nepTbi h coxpaHaioT caa6oe pa3BHTHe 
6oabniHHCTBa opraHeaa. Pa3nHHHa Meacay HHTeryMeHTaMH 3aKmoHaiOTca b tom, hto KaeTKH 
BHyrpeHHero HHTeryMeHTa MeHee BaKyoaH3HpoBaHHbie h xapaKTepH3yiOTca y N. nucifera 
6oabuiHM HHcaoM cBo6oaHbix ph6ocom (FIoaioiiiKHHa, 1988, 1993; Honna, 1989). OaHaKO 
y Beta vulgaris (ceM. Chenopodiaceae) KaeTKH o6ohx 2-caoiiHbix HHTeryMeHTOB pa 3 - 
annaiOTca yabTpacTpyKTypHbiMH npH3HaKaMH. B KneTKax HapyacHoro HHTeryMeHTa xo- 
porno pa3BHT T3P, MHoro cBo6oaHbix ph6ocom, MHToxoHapnH h aMHaonaacTOB, a b 
CTeHKax BbiaBnaeTca HHTeHCHBHaa IffiiK-nonoacHTenbHaa peaKuna. KaeTKH BHyTpeHHen 
annaepMbi BHyTpeHHero HHTeryMeHTa caa6oBaKyoaH3npoBaHHbie, b hhx MHoro mhtoxoh- 
apnn h Maao naacraa h anKraocoM; b Menxnx BaKyonax aKKyMynnpyioTca TaHHHbi. KaeTKH 
HapyjKHoii annaepMbi BHyTpeHHero HHTeryMeHTa — cnabHO BaKyoan3HpoBaHHbie, b hhx 
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Mano MHTOXOHflpuH h ohh nepBbiMH pa3pymaiOTC5i nocjie onjionoTBopeHHa (Olesen, Bruun, 
1990). 

y pana TaKcoHOB ( Plantaginaceae , Polemoniaceae) nocjie onjionoTBopeHHa nponcxo- 
jht CHJibHoe yBeJiHHeHHe pa3MepoB kjictok snnnepMbi (y Plantago ovata b 60—80 pa 3 ). 
Poct KJieTOK ocymecTBJiaeTca 3a cneT yTOHneHHH KJieTOHHbix oOojiohck y P. ovata (Hyde, 
1970) jih6o nyTeM BbinpaMJieHHa hx HapyxcHbix h paanaJibHbix ctchok y Polemonium 
caeruleiun (2K.yxoBa, 1987). 3to conpoBOxcaaeTca yBejinneHneM pa3MepoB aapa h anpbiLii- 
xa h H3MeHeHHeM b pacnpeAeJieHHH opraHejin. 

Flo Mepe pa3BHTHa kjictkh HapyxcHOH snnaepMbi nacTO npno6peTaioT ymnmeHHa 
o6ojiOHeK h MoryT BbiTarHBaTbca b TaHreHTajibHOM ( Begoniaceae , Datiscaceae , Gentiana- 
ceae) (pnc. 5, 3) jih6o pajwanbHOM ( Grossulariaceae , Solanaceae) HanpaBJieHHH, npHHH- 
Ma 51 BHfl CTOJl6HaTOH TKaHH. y OoJlbliJHHCTBa paCTeHHH OHH COXpaHJUOTCa H BXOA5IT B 
cocraB ceMeHHOM xoxypbi. B HapyxcHOM HHTeryMeme HexoTopbix paCTeHHH ( Amaryllida- 
ceae , Liliaceae) HMeiOTCfl ycTbwua (IleTpoBa, 1977). 

KneTKH 3nH,aepMbi HHTeryMeHTa (hjih HHTeryMeHTOB) noKpbiTbi xyTHKyjiapHOH njieH- 
KOH. n P H TeCHOM COnpHKOCHOBeHHH HHTeryMeHTOB apyr c ApyrOM HJIH C HyueJIJiyCOM 
KyrHKyjiapHbie njieHKH MoryT cOjinxcaTbca, o6pa3y5i HeonHopoAHyio no CTpoeHHio xyTnxy- 
jiy, coxpaHHiomyioca b 3peJiOM ceMeHH. B KJieTKax snnjiepMbi MoryT HaKanjiHBaTbca 
pa3JiHHHbie BemecTBa: xpaxMan, TaHHHbi, KpncTajuibi xpeMHHa h oxcajiaTa Kajibuna. 

HHTeryMeHTajibHbiH, TaneTyM hjih sHjuyrejiHH — nacTb snnaepMajibHOH tkbhh HHTe¬ 
ryMeHTa co cTopoHbi 3apoabimeBoro Meiuxa (pnc. 5, 7—5). TepMHH bbcji B. Palm (1915). 
3Ta CTpyKTypa 6biJia onncaHa CHanana xax BbiCTHjiaioiUHH cjioh (c})p. couche de revete- 
ment — Warming, 1878; lUBencx. Mantellager, HeM. Mantelschicht — Jonsson, 1879— 
1880) hjih TaneTyM (naT. tapetum — Goebel, 1898—1901). CymecTByiOT h npyrne 
CHHOHHMbi: snnTejiHH (Goldfus, 1899), SHfloaepMHC (Magnus, 1913). HanOoJibLiiee pacn- 
pocTpaHeHHe b coBpeMeHHOH JiHTepaType nojiynnn TepMHH «3H£OTeJiHH», BBe^eHHbiH 
Schwere (1896). 

HHTeryMeHT&JibHbiH TaneTyM (fiopMHpyeTca, xax npaBHJio, b TeHyHHyueJiJiaTHbix ceMa- 
3anaTKax: o6mhho yHHTerMajibHbix (OojibuiHHCTBO cnaHHOJienecTHbix), peace OnTenviajib- 
Hbix (h3 BHyTpeHHero HHTeryMeHTa, HanpnMep, Balsaminaceae — Takao, 1968; Fouqui- 
eriaceae — Mauritzon, 1936; Primulaceae — Subramanyam, Narayana, 1968; Scytope- 
talaceae — Vijayaraghavan, Dhar, 1976). Oh o6HapyaceH Taxace b xpaccHHyuejuiaTHbix 
ceMinanaTKax c 3(})eMepHbiM HyuejuiycoM: yHHTerMajibHbix (.Alangiaceae — AjiHMOBa, 
1987a; Davidiaceae — IIIeBqeHxo, KaMejiHHa, 1987; Griseliniaceae — AjiHMOBa, 19876) 
hjih OHTerMajibHbix (HexoTopbie Linaceae — HHKHTHqeBa, 1985). OopMHpoBaHHe HHTe- 
ryMeHTajibHoro TaneTyMa xapaxTepHO rjiaBHbiM o6pa30M jyia AByaojibHbix pacTeHHH. Cpe^H 
OflHOAOJibHbix oh 6biJi onncaH CHanajia b 7 ceMencTBax ( Alismataceae , Araceae , Areca- 
ceae , Eriocaulaceae , Alstroemeriaceae , Liliaceae , Velloziaceae ), aHajiH3 namibix no 
KOTOpbiM npHBeJi B. Swamy and K. Krishnamurthy (1970) k BbiBOfly 06 oTcyTCTBHH 
HHTeryMeHTajibHoro TaneTyMa y oflHOjiOJibHbix. OjjHaxo b nanbHenmeM ero HajiHHHe BHOBb 
6biJio KOHCTaTnpoBaHO jyia Alstroemeriaceae (AjiHMOBa, 1990a), Arecaceae (Kulkarni, 
Mahabale, 1974), Araceae (Kopo6oBa, )KnHXHHa, 1990), Velloziaceae (AjiHMOBa, 19906), 
a Taxace Iridaceae (UlnHJibOBHH, 1980). 

OHflOTeJiHH HMeeT pm o6ihhx h cneuH(j3HqecKHX nepT xaacaoro TaxcoHa (Kapil, 
Tiwari, 1978; HnxHTHHeBa, UlaMpoB, 1994). Oh (JjopMHpyeTca H3 KJieTOK BHyrpeHHeH 
snnnepMbi HHTeryMeHTa (no3AHee KOHTaxTHpyeT c 3apo,abiiiieBbiM mcuikom) h npencTaB- 
jiaeT co6oh TxaHb cexpeTOpHoro THna (pnc. 5, 7, 2). B peaxHX cjiynaax, xoma snnnepMa 
HHTeryMeHTa pa3pyiuaeTC5i, sHAOTeJinii MOXceT AHcfjcJjepeHUHpOBaTbca H3 cy63nHjiepMajib- 
Horo cjioa (HanpnMep, y Melampyrum H3 ceM. Scrophulariaceae — Arekal, 1963; 
HHKHTwqeBa, 1979a). 

flHc})c})epeHUHauHH SHAOTeJiHH nponcxoAMT b nepnoA HHTeHCHBHoro pocTa HHTeryMeH¬ 
Ta: o6biHHO b nepnoji MeracnoporeHe3a Bbi^Bji^eTca ynopjmoneHHOCTb h oAHOTHnHOCTb 
ero KJieTOK. CHanajia kjictkh H 30 ,aHaMeTpHHecKHe, b npouecce pa3BHTHJi hx (JiopMa 
MeHaeTca: y 6oJibiiiHHCTBa TaxcoHOB kjictkh BbiTarHBaioTca nepneHflHxynapHO noBepxHOC- 
th ceMeHH (pnc. 5, 7, 2), y HeKOTopwx (Beilis perennis H3 ceM. Asteraceae Engell, 
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Petersen, 1977, Gentiana cruciata , Swertia iberica H 3 ceM. Gentianaceae — IIJaMpoB, 
1990; Shamrov, 1991, 1996) — napannejibHo noBepxHocTH ceMeHH; HHorna kjictkh 
coxpaHaiOT H30AHaMeTpHHecKyio (j)opMy (Latraea H3 ceM. Scrophulariaceae — Hhkhth- 
4eBa, 1979a). CjiejtyeT noAHepKHyrb, hto b Tex cjiynaax, Koraa kjictkh shaotcjiha 
coxpaHaiOTca h bxoaht b cocTaB ccmchhoh Koxcypbi, ohm oOmhho nocjie onjioAOTBopeHHa 
BbiTarHBaiOTCH b TaHreHuwajibHOM HanpaBJieHHH (nanpHMep, Volutarella ramosa w Heli- 
anthus annuus H3 ceM. Asteraceae — Newcomb, 1973a, b). B cb« 3 H c sthm (})opMHpOBa- 
Hne HeoObiHHoro TaneTyMa y HexoTopbix pacreHHH C Asteraceae , Gentianaceae) moxcho 
o6bHCHHTb Bbina^eHHeM b npouecce pa3BHTHH CTaAHH TaOjiHTnaTbix KJieTOK. Y HexoTopbix 
bhaob ceM. Scrophulariaceae kjictkh oahocjiohhoto HHTeryMeHTajibHoro TaneTyMa CTa- 
HOB5ITCH HeoAHopoxtHbiMH: rpynna Mejixnx KJieTOK nepeflyeTca c 6o;iee xpynHbiMH KjieT- 
xaMH (Verbascum — Schmid, 1906; HHKHTHHeBa, 1979a) jih6o b xajia 3 ajibHOH h MHKpo- 

nmiapHOH nacT^x SHAOTejiHH o6pa30BaH mcjikhmh KjieTxaMH, a b ueHTpajibHoii nacTH_ 

xpynHbiMH KJieTKaMH ( Torenia — Iyengar, 1947). noAoOHoe OTMeneHO Taoce y Azorina 
vidalii H3 ceM. Campanulaceae (UlaMpoB, ^CnHKHHa, 1994; Zhinkina, Shamrov, 1997). 

Y Capsella bursa-pastoris (UlaMpoB, 2002a) oOHapyxceH HeoObiHHbiH cnoco6 (})opMH- 
poBaHHH HHTeryMeHTajibHoro TaneTyMa. Bo BpeMH pa3BHTH5i 3apoAbimeBoro Meuixa lcneTKH 
BHyTpeHHeii snHAepMbi BHyTpeHHero HHTeryMeHTa HaHHHaiOT neJiHTbca nepHKJiHHajibHO 
(pwc. 5, 4 \ npHHeM sth AejieHHfl jiBjiaioTca AH4x{)epeHUHpyK)mHMH: BHyrpb oTAejiaioTca 
lcneTKH OojTbmHX pa3MepoB h c 6ojiee xpynHbiM ajtpoM (Ha nonepenHOM cpe3e). B ccf>op- 
MHpoBaHHOM ceMjnanaTKe BHyrpeHHHH cjioh BHyTpeHHero HHTeryMeHTa CTaHOBHTca 
2-cnoHHbiM b rpaHHixax 3pejioro 3apoAbiineBoro Meuixa. riocne onjioAOTBopeHHfl stot 
npouecc npoAOJiacaerai, h BHjrrpeHHHH HHTeryMeHT noHTH Ha BceM npoTJixceHHH CTaHO- 

BHTCH 3-CJIOHHbIM. OflHH, BHyTpeHHHH, CJIOH npeo6pa3yeTC5I B 3HAOTCJ1HH, a ApyroH - B 

cpejjHHH cjioh. KjieTKH 3thx cjioeB, ocoOeHHo Ha nonepenHOM cpe3e, CHJibHo pa3jiHHaioTca 
no CTpoeHHio: kjictkh shaotcjihh BbiTHHyTbi npeHMymecTBeHHo b pajmajibHOM HanpaBJie- 
hhh h HMeiOT njiOTHyio UHTonjia3My, Toraa xa k kjictkh cpeAHero cjioh — b TaHreHunajib- 
HOM HanpaBJieHHH H CHJIbHO BaKyOJIH3HpOBaHbI (pHC. 5, 5). CTpyKTypHbie pa3JlHHHfl BHJJHbl 
h Ha npojioJibHOM cpe3e b pa3JiHHHbix nacTHx ceMH3anaTKa: 6ojiee xpynHbiMH BbirjiH^HT 
KjieTKH 3HH0TejiHH, BbiTHHyTbie TaHreHimajibHO, a KJieTKH cpeAHero cjioh xapaKTepH3yioTCH 
MeHbiiiHMH pa3MepaMH h nacTO TaOjiHTHaTOH (J)opMOH, KpoMe jtop3ajibHoro H3rn6a 
ceMH3anaTKa, rHe ohh yjuiHHeHHbie h noHTH y3KHe. 3th t^aKTbi HanoMHHaioT noBeAeHHe 
KJieTOK napneTajibHbix cjioeB cJjopMHpyiomeHca ctchkh MHxpocnopaHrHH, Korjta 3aKJiio- 
HHTeJibHbie aejieHHH npHBOAflT k o6pa30BaHHio TaneTyMa h cpeAHero cjioh (iieHTpocrpe- 
MHTeJIbHblH, HJ1H THn OAHOAOJlbHblX), npH 3TOM CyAb6a 3 THX cjioeB nopa3HTejibHO cxoxa 
c TaxoBOH y C. bursa-pastoris . 

no yjibTpacTpyxTypHbiM npH3HaxaM BbmeJieHbi 3 CTaAHH pa3BHTHH HHTeryMeHTajibHoro 
TaneTyMa (Ha npHMepe Calendula officinalis — BacnjibeB, njincxo, 1971). B nepnoA 
pa3BHTHH 3apoAbiuieBoro Meuixa (1-h ct3Ahh) kjictkh shaotcahh HMeiOT najiHcaAHyio 
c})opMy, coAepxcaT MeJixne BaxyojiH h ofijiaAaioT npH3HaxaMH MepncTeMaTHHecKHx kjictok 
(cjiaOoe pa3BHTHe 3P, BbicoKan njioTHOcTb rnajionjia3Mbi, oGhjihc cboOoahwx phOocom). 
B nepnoA co3peBaHHH 3apoAbiiueBoro MeiuKa (2-h cTaAHH) KjieTKH shaotcahh HecxojibKo 
ynjiomaiOTCH BAOJib ero noBepxHocTH h xapaxTepH3yiOTCH npH3HaxaMH AHcfxJjepeHUHpyio- 
iuhxch KJieTOK (HCHe3HOBeHHe THnHHHbix BaxyojieH, ynnoTHeHHe rnajionjia3Mbi, pa3BHTne 
oOHAbHoro C3P, aKTHBHoro annapaTa ToJibAHCH h o6hahc phOocom). Bo BpeMH 3M6pno- 
reHe3a (3-h CTaAHH) nponcxoAHT pacTHxceHHe kjictok shaotcahh b TaHreHTajibHOM 
HanpaBJieHHH, mto conpoBoxAaeTcn cHAbHOH BaxyojiH3auneH h npHoOpeTeHHeM nepT 
CTpoeHHH, xapaKTepHbix ajih AH(f)4)epeHUHpoBaHHbix napeHXHMHbix kactok. CxoAHbie 


Phc. 5. CTpoeHHe HHTeryMeHTajibHoro TaneTyMa y Calendula officinalis (1 — no: BacHJibeB, FIjihcko, 1971), 
Halesia Carolina (2 — no: HHKHTHHeBa, LLIaMpoB, 1994), Gentiana cruciata (3 — no: IUaMpoB, 1990) h Capsella 
bursa-pastoris ( 4 , 5 — no: UJaMpoB, 2002a). 

3M — 3apoabimeBbifi MeuioK, un — iiHTeryMeHTaribHaa napeHxiiwa, uni — iiHTeryMeHTajibHbiii TaneTyM, hd« a — HapyxHaa 
annnepMa BHyTpeHHero HHTeryMeHTa, p — patjje, cpc — cpenHiifi cjioh, a- — xajia3a. OcTanbHbie o6o3HaweHna Te xce, hto h Ha 

puc. 1—3. 
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yjibTpacTpyKTypHbie H3MeHeHHa b xaeTKax SHaoTeana b xoae pa3BHTHa ceMa3anaTKa 
onHcaHbi h .ana apyrnx bhaob (Newcomb, 1973a, b; ^KyKOBa, 1987; Van Went, 1989, h ap-)- 

06biHHO 3 HaoTejiMH — oaHOCJiOMHbin, ho y HexoTopbix TaxcoHOB ( Asteraceae , Cono- 
pholis H3 ceM. Orobanchaceae , Gentianacecie) o6Hapy>KeHO ero MHorocaoiiHoe CTpoeHHe 
(Schnarf, 1929; Tiagi, 1965; LUaMpoB, 1990) (pnc. 5, 3). 

Ha6jiroaaiOTca Bapnaunn b npoTaaceHHocTH HHTeryMeHTajibHoro TaneTyMa Baoab 3apo- 
abiiueBoro MeuiKa y npeacTaBHTeaen pa3Hbix ceMencTB h b npeaeaax oaHoro ceMencTBa 
( Asteraceae , Ericaceae , Gesneriaceae , Scrophulariaceae). OGbiHHO oh pa3BHT no Been 
anHHe 3apoabiiueBoro Meunca, ho MoaceT oxpyacaTb TOJibKO ueHTpaabHyio (Linaria H3 ceM. 
Scrophulariaceae — Arekal, Raju, 1964), ueHTpaabHyio h xana3aj]bHyio (HeKOTopbie 
Ericaceae — AkoOcoh, 1976; Anisimova, Shamrov, 2000), peace MHKponnaapHyio nacTb 
(Melampyrum H 3 ceM. Scrophulariaceae — Tiagi, 1965; HHKHTHneBa, 1979a). BepoaTHO, 
hto 3th ocoOeHHocTH 3HaoTeana cBH3aHbi c ero (JtyHKUHeH B pa3BHBaiomeMca ceMeHH H 
^)0pMHp0BajiHCb b TecHOH cb^ 3 h co CTpoeHHeM 3HaocnepMa h ero raycropneB (Hhkhth- 
neBa, 19796). 

Y Azorina vidalii H3 ceM. Campanulaceae (IIIaMpoB, 2K.HHKHHa, 1994; Zhinkina, 
Shamrov, 1997) aHaoTeann npocTHpaeTca Baoab nonra Bcero nocTaMeHTO-noanyMa h 
OKpyacaeT npHMepHO 2/3 3apoabiuieBoro Meiuxa — ero BepxHaa rpaHHua HaxoaHTca Ha 
ypoBHe BTopHHHoro aapa ueHTpaabHOH kjictkh. CneayeT OTMeTHTb, hto nepBbiMH aereHe- 
pHpyiOT KJieTKH xajia3ajibHoro KOHua SHaoTeana. 

KjieTKH 3HUOTeana, Kax npaBHJio, oaHoaaepHbie h JiHuib y oTaenbHbix TaKcoHOB ohh 
2-aaepHbie (Solarium melongena H3 ceM. Solanaceae — Soueges, 1907; Ainsliaea aptera 
H3 ceM. Asteraceae — Kapil, Sethi, 1962) hjth MHoroaaepHbie (Balanites roxburghii H3 
ceM. Balanitaceae — Nair, Jain, 1956), a HHoraa h noannaoHaHbie (Geranium phaeum 
H3 ceM .Geraniaceae — Nagl, 1962). Bbicoxaa naonaHOCTb aaep OTMeneHa y Pedicularis 
palustris (Steffen, 1955). 

Kax noxa3ajiH yabTpacTpyKTypHbie HccaeaoBaHHa, kjictkh HHTeryMeHTajibHoro Tane¬ 
TyMa cB»3aHbi Meacay co6oh MHoronHcaeHHbiMH naa3MoaecMaMH, npoHH3biBaiomHMH 
paaHajibHbie ctchkh, h TaKHM o6pa30M Becb cjioh HHTeryMeHTajibHoro TaneTyMa o6pa3yeT 
eanHbiH cMMnjiacT (VazartB., Vazart J., 1965; BacHJibeB, IIjihcko, 1971; Van Went, 1989, 
h ap.)- B TaHreHTajibHbix CTeHKax co cTopOHbi HHTeryMeHTaabHOH napeHXHMbi naa3MO- 
aecM MeHbnie, a co cTopoHbi 3apoabiineBoro MeuiKa ohh He oOHapyaceHbi. 

Ha noBepxHOCTH KJieTOK sHaoTeana o6pa3yeTca cjtoh xyTHKyjibi, nepBOHanaabHO 
cnnouiHOH, a ko BpeMeHH C03peBaHHa 3apoabiuieBoro Meiuxa — npepbiBHCTbin. B npo- 
uecce pa3BHTH5i ceMeHH TaHreHunanbHbie h paanajibHbie ctchkh KJieTOK 3HaoTeana Moryr 
npnoOpeTaTb BTopHHHbie yToameHHa pa3Horo cocTaBa. OOmhho HanOoaee yToameHbi 
TaHreHUHanbHbie ctchkh, ipaHHHamHe c 3apoabiuieBbiM mcllikom, KOTopbie y Impatiens 
walleriana (Van Went, 1989) nponnTaHbi 3JieKTpoHHO-njioTHbiM BemecTBOM, B03MoacHO 
cnoponojuieHHHOM. Y HeKOTopbix pacTeHHH ( Vicia , Lathyrus H3 ceM. Fabaceae) kjictkh 
3HaoTejiHH xapaKTepH3yiOTca npH3HaxaMH nepeaaTOHHbix kjictok, o neM CBnaeTejibCTByeT 
HanHHHe BbipocTOB TaHreHUHajibHbix KJieTOHHbix CTeHOK (Gunning, Pate, 1974). OOHapy- 
aceHO, hto y Petunia hybrida (Esser, 1963) onbuieHHe CTHMyjinpyeT oTJioaceHHe b 
oOojiOHKax KJieTOK HHTeryMeHTajibHoro TaneTyMa Kajui03bi, KOTopaa Hcne3aeT nocjie 
onjioaoTBopeHHH. y Impatiens Kajino3a conpoBoacaaeT npouecc aereHepaunn kjictok 
3HaoTejina h BbiaBaaeTca b BHae caoa, noKpbiBaiomero 3HaocnepM (Van Went, 1989). 

y MHornx BHaoB Datura (ceM. Solanaceae) npn HecoBMecTHMbix CKpemHBaHHax 
nponcxoaHT npoaHcjjepauHa KaeTOK 3HaoTeana, hto npHBoaHT b aaabHenmeM k rnOean 
rnOpHaHbix 3apoabnneH (coMaTonaacTHHecxaa cTepnabHOCTb) h aOopTHpoBaHHio ceMaH 
(Satina et al., 1950; Rappaport et al., 1950; BaTbirnHa, 1974; Kapil, Tiwari, 1977). Ebuio 
oOHapyaceHo, hto b pa3pocuiHxca KJieTKax 3HaoTeana HaxanaHBaioTca BemecTBa, aBaaio- 
mneca HHrnOHTopaMH pocTa (Rietsema et al., 1954). 

THCToxHMHHecKHe HccaeaoBaHHa BbiaBHan b xaeTKax 3HaoTeana yraeBoabi (nacTo b 
Bnae xpaxMaaa), awnnabi, a Taxxce (})H3HoaorHHecKH-aKTHBHbie BemecTBa: acKopOnHOByio 
KHcaoTy h HexoTopbie cfiepMeHTbi (3CTepa3a, nepoKcnaa3a) (IfHHrep, 1958; Van Went, 
1989; LUaMpoB, 1990). 
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Ha OCHOBaHHH KOMnJieKCHbIX HCCJieaOBaHHH M 0 pcf) 0 J 10 rHH, yJIbTpaCTpyKTypbl H thcto- 
xhmhh HHTeryMeHTajibHoro TaneTyMa ycTanoBjieHo, hto 3 Ta TxaHb HMeeT Bbicoxyio 
4>H3H0J10rHHeCKyK) aKTHBHOCTb. OGbIHHO ee (})OpMHpOBaHHe HaHHHaeTCH Ha 3aXAK)HHTeAb- 
Hbix craanax MeracnoporeHe3a, a cj)yHxuHOHHpoBaHHe conpaxeHO c 3aBepiueHHeM pa3BH- 
tha 3apQabimeBoro MeujKa. 

OaHaxo y Paeonia lactiflora (UlaMpoB, 19976) HHTeryMeHTanbHbiH TaneTyM B03HHKaeT 
H3 KJieTOK BHyrpeHHeH annaepMbi BHyTpeHHero HHTeryMeHTa b nepHoa C03peBaHHA 
3apoabimeBoro Meuixa h xapaxTepH3yeTCA HenpoaonxHTeAbHbiM nepnoaoM cymecTBOBa- 
HH5! - MaKCHMyM ero cfiyHXUHOHaAbHOH aKTHBHOCTH npHXOAHTCB Ha nepnoa 3wroToreHe3a, 
KorAa b ceMA3anaTxe npoHcxoaaT HHTeHCHBHbie npoueccbi accTpyxiiHH xactox b MHxpo- 
IlHJlBpHOH 30HC HyueAAyca. B AaJlbHeHUieM KJieTKH 3HAOTeAHA CHAbHO BblTATHBaiOTCA B 
npOAOAbHOM HanpaBJieHHH h npaxTHnecxn nepecTaioT OTAHnaTbCA ot ApyrHX xactox 
BHyTpeHHero HHTeryMeHTa. CneayeT OTMeTHTb, hto paHee y pAaa bhaob Paeonia 6buio 
OTMeneHo npeo6pa30BaHHe BHyTpeHHero caoa BHyTpeHHero HHTeryMeHTa b «Mantelgewe- 
be» (hto moxcho paccMaTpHBaTb xa k shaotcahh) (Kumazawa, 1938). rioAo6Hoe moxho 
npeanoAoxcHTb, aHanH3Hpya HAniocTpauHH, npHBeaeHHbie b paGoTax no P. anomala h 
P. wittmanniana (Axobacb, HocJ)<|)e, 1957; Yakovlev, Yoffe, 1957). 

Bbicxa3aHO Hecxonbxo rnnoTe3 o (j}yHKUHAx HHTeryMeHTajibHoro TaneTyMa. CornacHo 
rHnoTe3e o cexpeTopHOH $yHXUHH, KneTKH BbipaGaTbiBaioT rHApOAHTHHecKHe (JiepMeHTbi, 
KOTopbie pa3pyiuaiOT h «nepeBapHBaioT» xneTxn napeHXHMbi HHTeryMeHTa (Guignard! 
1893; Goebel, 1933; UnHrep, 1958, h a p.)- IIpoAyxTbi rnApoAH 3 a, xax CHHTaioT GoAbuiHH- 
ctbo HccneAOBaTenen, nocTynaioT b 3apoabiiueBbiH Meiuox. Oahh aBTopbi npeanonaraiOT, 
hto BeiuecTBa nocTynaioT b 3apOAbiuieBbiH Meiuox HenocpeacTBeH ho H3 HHTeryMeHTanb- 
Horo TaneTyMa nepe3 cMexHbie noBepxHocTH. flpyrHMH aBTopaMH shaotcahh paccMaTpn- 
BaeTCA xax Gapbep aha npAMoro TpaHcnopTa BemecTB. MeTa6oAH3HpoBaHHbie BemecTBa 
nocTynaioT no shaotcahio b xana3anbHyio o6nacTb ceMA3anaTxa, a orryaa — nepe3 
cneuHanH3HpoBaHHbie TxaHH — b 3apoabiiueBbiH Meiuox. Mbi nonaraeM, hto npoayxTbi 
cexpeuHH (BemecTBa Gcaxoboh npnpoabi), a Taxace npoayKTbi HenoAHoro raapOAH3a 
pa3AHHHbix noAHcaxapnaoB nocTynaioT H3 shaotcaha b rnnocTa3y, a 3aTeM b 3apoabiiueBbiH 
Meiuox (IlIaMpoB, 1990; Shamrov, 1991, 2000a). Y HexoTopwx pacTeHHH, HanpHMep y 
Calendula officinalis , cexpeTopHbiMH xAeTxaMH abaaiotca xactxh BHyTpeHHen 30 Hbi 
napeHXHMbi HHTeryMeHTa. OaHaxo CHHTaeTCA, hto npn 3tom chhtc3 h cexpeuHA cah3h 
Moiyr HHayiiHpoBaTbCA BemecTBaMH, BbiaenaeMbiMH XAeTxaMH shaotcaha (IIahcxo, 
KoMap, 1980). 

CymecTByeT Tonxa 3peHHA, hto shaotcahh H3-3a HannHHA xyTHxyAbi aeiicTByeT xax 
Gapbep, npenATCTByiomHH nepeaBHaceHHio BemecTB Meacay 3apoabiuieBbiM MeiuxoM (hah 
3HAOcnepMOM) h HHTeryMeHTOM (IIahcxo, 1971; HnxHTHneBa, 1979a). Bbicxa3aHO Taxxe 
MHeHne, hto 3HAOTeAHH onpeaeAAeT anAOMeTpHHecxHH pocT 3apoai>iuieBoro Meuixa h 
HHT eryMeHTa (Svensson, 1925, 1926; BacHAbeB, IIahcxo, 1971; Kapil, Tiwari, 1978). Ho, 
BepoATHO, sto ero HecneuH(})HHecxaA (JiyHXUHA, Tax xax TaxoBOH pocT nponcxoAHT h b 
ceMA3anaTxax, rae shaotcahh OTcyTCTByeT. KpoMe Toro, y Impatiens (Van Went, 1989) 
6bina noxa3aHa He3aBHCHMOCTb pa3BHTHA shaotcaha ot pa3BHTHA 3apoabiuieBoro Meuixa. 

B Tex cAynaAx, xoraa shaotcahh hah ero ocraTXH b Bnae xneTOHHbix ctchox 
coxpaHAeTCA b co3peBaiomeM ceMeHH (HexoTopbie bhah Asteraceae , Linaceae , Scrophu- 
lariaceae, Solanaceae h ap.)> oh, bosmoxho, BbinoAHAeT 3amHTHyio cfjyHXUHio no 
OTHOiueHHio x 3HAOcnepMy h 3apoabimy. B ueAOM xe HHTeryMeHTanbHbiH TaneTyM, 
nO-BHAHMOMy, ABAAeTCA nOAHCfiyHXllHOHaAbHOH CTpyXTypOH H ero AeATeAbHOCTb pa3AHHHA 
b nepnoabi pa3BHTHA ceMA3anaTxa h ceMeHH. IIoAoGHoe cyxaeHne Bbicxa3biBanH paHee b 
AHT epaType (Iyengar, 1947; Kapil, Tiwari, 1978; IIahcxo, KoMap, 1980). 

3BOAiouHOHHbie npeo6pa30BaHHA shaotcaha TecHo cBA3aHbi c npeo6pa30BaHneM Bcero 
ceMA3anaTxa, HanpnMep c peayxuneH HyueAAyca. IlocxoAbxy oh AHc{x})epeHUHpyeTca 
maBHbiM o6pa30M b TeHyHHyueAAATHbix h yHHTerManbHbix ceMA3anaTxax, ero cneunanH- 
3aiiHA b HHTeryMeHTe OTpa)xaeT 6oAee bmcoxhh ypoBeHb hx opraHH3auHH. 

riapeHXHMa HHTeryMeHTa — napeHXHMHaa TxaHb, HaxoafliuaACA noa snnaepMOH 
MHorocAOHHoro HHTeryMeHTa (IlIaMpoB, 1994b). 
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B 3 aBHCHM 0 CTH ot creneHH pa3BHTHH HHTeryMeHTa napeHXHMa HHTeryMeHTa MoaceT 
HMeTb b cBoeM cocTaBe ot 1 no 20 h 6ojiee cjioeB kactok. 1—2 cjiob o6HapyaceHbi y 
npeacTaBHTejieH ceM. Gesneriacecie (AjiHMOBa, Akobacb, 1982), 4—7 — Linaceae (Hh- 
KHTHneBa, 1985), 10 h 6ojiee cjioeB — Bignoniaceae (OpariOepr, 1987). 

ComacHo yjibTpacTpyKTypHbiM HCCAeAOBaHHHM, kactkh napeHXHMbi HHTeryMeHTa, xax 
h anH^epManbHoro caoh, Ha paHHHX cTaAHax pa3BHTHB xapaicrepH3yK)TC5i npH3HaxaMH 

MepHCTeMaTHnecKHX mieTOK. B nepwoA (JjopMHpoBaHHB 3apoAbiuieBoro MeiuKa npoHcxo- 
aht hx cneuHajiH3aiiH5i. B hhx Moryr HaKanAHBaTbca noAncaxapHAbi, 6ejiKH, AnnnAbi 
(UwHrep, 1958; Mogensen, 1973; Newcomb, 1973a, b; Wilms, 1980; Van Went, 1989; 
IUaMpoB, 1990, h ap.). B napeHXHMe HHTeryMeHTa y HexoTopbix TaxcoHOB (, Asteraceae , 
Valerianaceae) KJieTKH BHyTpeHHHX caocb, npHMbixaiomHX k 3HAOTeAHio, cHHTe3HpyioT h 
cexpeTHpyiOT cAH3HCTbie BemecTBa. 3 to conpoBoacAaeTca aKTHBH3auHen annapaTa Tojib- 
axch, BaKyoAH3aitHeH uHTonna3Mbi, HC4e3HOBeHneM xpaxMana h nocTeneHHoii AereHepa- 
UHeii npOTonnacTa (BacnAbeB, IIjihcko, 1971; KaMeAHHa, 2KyxoBa, 1987). Kactkh 
napeHXHMbi MOiyr OTJiHHaTbca no ynbTpacTpyxType ot kjictok snHAepMbi. HanpHMep, y 
npeACTaBHTeneH ceM. Polemoniaceae hx xjioponnacTbi b 2—3 pa3a xpynHee, coAepxcaT 
KpaxMan h HMeiOT 6onee pa3BHTyio CHCTeMy mnaKOHAOB (XyxoBa, 1987). Y Heliophila 
amplexicaulus H3 ceM. Brassicaceae (PoAHOHOBa, 1972, 1983, 1992) b napeHXHMe 
HHTeryMeHTa otmchcho yHHKanbHoe HBJieHHe — o6pa30BaHHe xpynHbix MHoroaAepHbix 
KJICTOK, BbinOJIHinomHX, BepOHTHO, TpOtjjHHeCKyiO (JjyHKUHK). y MHOrHX TaKCOHOB B 
npouecce pa3BHTH5i ceMeHH kjictkh napeHXHMbi nacTHHHO hah noAHocTbio pa3pyinaiOTC5i. 

MHKponHAe — KaHaA, o6pa30BaHHbiH Ha BepxyuiKe ceMA3anaTKa oahhm hah o6ohmh 
HHT eryMeHTaMH, aha npoxoxcAeHHH nbiAbueBOH Tpy6xH b 3 apoAbiuieBbiH MeuuoK. Chhohhm: 
nbiAbueBxoA. 

TepMHH «MHKponHAe» npeAAOxcHA P. Turpin (1806), xota nepBoe onncaHHe 6mao 
CAenaHO N. Grew (1672). Bmao ycraHOBneHO, hto b ceMjnanaTKe 6oAbUJHHCTBa uBeTKOBbix 
pacTeHHH b xaxcAOH MeM6paHe (HHTeryMeHTe) HMeeTca CBoe coOcTBeHHoe OTBepcTHe aab 
npOXOXCAeHHA « OnAOAOTBOpflK)LUCH XCHAKOCTH». 3th OTBepCTHfl 6bIAH Ha3BaHbI «3K30C- 

tom» (rpen. exo — cHapyxn h stoma — ycTbe, pot) h <ohaoctom» (rpen. endon — 
BHyrpn) (Mirbel, 1829). 

TaxHM o6pa30M, b OnTerMaAbHbix ceMinanaTKax MHKponHAe Mo>xeT 6biTb o6pa30BaHO 
TOAbKO OAHHM HHTeryMeHTOM (pHC. 6, 7, 2) (o6bI4HO BHyTpeHHHM, HanpHMep, B ceM. 
Didieraceae y Didiereamadagascariensis — Rauh, Scholch, 1965) hah o6ohmh (pnc. 6, 3) 
(3K30- h shaoctom — HanpHMep, b ceM. Flacourtiaceae y Arechavaletaria Uruguayen- 
sis — Ventura, 1938). B 3aBHCHM0CTH ot TOAiuHHbi h crpoeHHa HHTeryMeHTOB b anmcaAb- 
HOH 4BCTH MHKponHAe MOXCeT 6bITb KOpOTKHM HAH AAHHHbIM, npHMbIM HAH 3HT3ar006pa3- 
HbiM, HMeTb Y-o6pa3Hyio 4>opMy (pnc. 6,7— 3). 

IGieTKH, BbicTHAaiomne MHxponHAJipHbiH xaHan, hmciot c})opMy boaockob y Calycan- 
thus occidentalis (KaMeAHHa, 1981) hah bha cocohkob y Carina tuerckkheimii (Grootjen, 
Bouman, 1988). Ohh xapaKTepH3yiOTC5i npH3HaxaMH nepeAaT04Hbix kactok, 4to CBB3aHO 
c BbinoAHeHHeM hmh (JjyHKUHH npOBeACHHH nbiAbueBOH Tpy6xH k 3apoAbimeBOMy Meinxy. 

Y HexoTopbix pacTeHHH (bham Magnolia — Corner, 1976) MaccHBHaa 3HA0TecTa 
4)opMHpyeT Boxpyr xana3bi Tpy6xy, tkbhh KOTopon 3acbixai0T h o6pa3yioT reTeponHAe, 
HAH AOJKHOe MHKponHAe. 

MHKponHAHpHbiH BopoTHHHOK (AaT. collare micropylare) — KOAbueBHAHaa CTpyx- 
Typa b anHKanbHOH naern HapyxcHoro HHTeryMeHTa (IHaMpoB, 1994a). TepMHH bbca 
J. Humphrey (1896). 

MHKponHAHpHbiH B0p0THH40K o6Hapy)KeH TOAbKO y OAHOAOAbHbIX paCTCHHH, OTHOC5I- 
mnxcfl k nopaAKaM Commelinales h Zingiberales. Oh AH(f>cJ)epeHUHpyeTC5i b ceM5i3a4aTKe 
nepeA onAOAOTBOpeHHeM. FlepHKAHHaAbHbie acachhh kactok h AOKanbHoe yBeAHneHHe 
4HCAa cAoeB napeHXHMbi HapyacHoro HHTeryMeHTa npHBOAAT k o6pa30BaHHio KOAbueBHA- 
hoh CTpyKTypbi, onpeAeABiomeH CBoeo6pa3Hyio c{)opMy MHKponnA5ipHoro KOHita ceMH3a- 
naTKa h ceMeHH. B o6nacTH MHKponHABpHoro BopoTHH4Ka BHyrpeHHHH HHTeryMeHT h 
H yueAAyc c})opMHpyK)T cicnaAKH (pnc. 6, 7) (Mauritzon, 1936; Maheshwari, Baldev, 1958; 
Chikkannaiah, 1962; Grootjen, Bouman, 1981; Grootjen, 1983; KaMeAHHa, 1990). 
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Phc. 6. CneuH(})HHecKHe CTpyKTypw ce\iH3aMaTKa. 

1 — MHKponiiJispHbiH BopoTHimoK y Triantia fugas (no: Chikkannaiah, 1962 ); 2 — cewjnaqaTOK c 3Hr3aroo6pa3HbiM shaoctomom 
y Hrucea amarissima (no: Nair, Sukumaran, 1960 ); 3 — ceM«3aqaTOK c npaMbiM MifKpomuie, o6pa30BaHHbiM 3K30- n shaoctomom 
y Ribes aureum (no: UlaMpoB, 1998 ); 4 — onepicynyM y Nuphar lutea (no: UiaMpoB, 1998 ). mk — MiiKpomuie, Me — MiiKpo- 
nnJiapHbin bopothiimok, on — onepicynyM. OcTanbHbie o6o3Ha*ieHi!5i re xe, hto ii Ha pnc. 1 — 3, 5. 

MHKponHJlflpHblif BOpOTHHHOK COXpaHBeTCfl B 3peJTOM CCMCHH, npH 3TOM KJieTOHHbie 
o6ojtohkh ero BHyTpeHHero cjiob MoryT OKpeMHeBaTb. Pa3BHBaacb nacTO c onepicynyMOM, 
oh o6pa3yeT MaccHBHyio MexaHHHecKyio TKaHb ceMeHHOH KO)Kypbi, o6ecneHHBaa flonon- 
HHTejibHyio 3amHTy MHKporiHJiHpHoro pafioHa ceMeHH h oGjiernaa npouecc npopacTaH hb 
(Boesewinkel, Bouman, 1984). 

OnepnyjiyM (jiaT. operculum) — CTpyKTypa b BHjie KpbiuieHKH, o6pa3yiomaacji H3 
KJieTOK anHKajibHOH nacTH BHyTpeHHero HHTeryMeHTa (UlaMpoB, 1994r). TepMHH npea- 
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jio)khji F. Hegelmaier (1868), xoth onncaHHe onepxyjiyMa 6bino cjtejiaHO paHee (Gaertner, 
1788). 

Bonpocbi reHe3Hca onepKyjiyMa aojito oOcyacnanncb b JiHTepaType. BbiJio Bbicica3aHO 
npeanojioaceHHe, hto oh o6pa3yeTca nacTHHHO BHyTpeHHHM, a nacTHHHO HapyxcHbiM 
HHTeryMeHTaMH (Caldwell, 1899). fleTanbHbie HCCJienoBaHHH, npoBeneHHbie no H3yHeHHio 
onepKynyMa y npeACTaBHTejien ceM. Lemnaceae (Maheshwari, 1954, 1956), noATBepAHJin 
Tonxy 3peHHa Hegelmaier (1868) o tom, hto onepxyjiyM aBJiaeTca cneuHajiH3HpoBaHHOH 
TKaHbio BHyTpeHHero HHTeryMeHTa. Hmchho b TaKOM noHHMaHHH TepMHH «onepKyjiyM» 
6bIJl HCn0Jlb30BaH B H3AaHHH «CpaBHHTeJlbHafl 3M6pHOJ10rH51 UBeTKOBbIX paCTeHHH» 
(5lKOBjieB, 1981). BepoHTHO, cjienyeT OTxa3aTbca ot umpoKoro TOJixoBaHHa stoto TepMHHa 
b JiHTepaType no aHaTOMHH ceMaH, rae non Ha3BaHHeM «3apoAbiineBaa» hjih «ceMeHHa5i 
KpbimeHKa>> (3M6pHOTera, 3M6pHOCTera, 3M6pHOTerHH, 3M6pH0CTerHH) paccMaTpHBaiOTca 
CTpyKTypbi pa3JiH.HHoro npoHexo^eHHH, pacnojio>xeHHbie b bhac KpbimeHKH Han xopHe- 
bhm nojuocoM 3apo,abiuja (Boesewinkel, Bouman, 1984; flaHHJiOBa, KnpnHHHHKOB, 1985, 
n np.)- 

OnepxynyM o6Hapy)xeH xa k y onHonoJibHbix ( Costaceae , Lemnaceae , Liliaceae , 
Marantaceae , Zosteraceae h up.), Tax h ABynonbHbix ( Grossulariaceae , Haloragaceae , 
Nymphaeaceae , Paeoniaceae , Penaeaceae h a p.), npnneM y onHonoJibHbix (HanpHMep, b 
nop. Zingiberales) oh nacTo (JiopMHpyeTca OAHOBpeMeHHO c MHxponHJiapHbiM bopothhh- 

XOM. 

OnepxynyM HannHaeT (JiopMHpoBaTbca bo BpeMH pa 3 BHTHH 3aponbiLueBoro Meinxa h 
ero o6pa30BaHHio npenuiecTByeT, xax npaBHJio, yBejiHHeHHe HHCJia cnoeB xjieTOx b 
annxajibHOH nacTH BHyTpeHHero HHTeryMeHTa. B naJibHeniueM xneTXH snnnepMbi c Ha- 
py^xHOH (Costaceae — Panchaksharappa, 1962; Lemnaceae — Kapil, Vasil, 1963; Gros¬ 
sulariaceae — UlaMpoB, 1998) jih6o c BHyrpeHHeH ( Cabombaceae , Juncaceae , Liliaceae , 
Nymphaeaceae — UlaMpoB, 1998, 1999a; Yamada et al., 2001) cTopoHbi CHJibHO 
yBejiHHHBaioTCH b pa3Mepax, ocoOeHHO b pannanbHOM HanpaBJieHHH. B onepxyjiyM TpaH- 
cc|)opMHpyeTCH BC5i annxajibHan nacTb BHyTpeHHero HHTeryMeHTa (pHC. 6, 4) (Lemna¬ 
ceae — Kapil, Vasil, 1963; Grossulariaceae , Nymphaeaceae — UlaMpoB, 1998) hjih 
TOJibxo ee oTflejibHbie cjioh (Zosteraceae — TepexHH, IIlHOaxHHa, 1985), npn stom 
xjieTOHHbie o6ojiohxh yTOJimaioTCH, a HHacejioxamne xjieTXH HHTeryMeHTa nocTeneHHO 
cnaBJiHBaioTca h o6pa3yiOT xyTnxyjiapHyio njieHxy. MaxcHMajibHoro pa3BHTH5i onepxyjiyM 
AocTHraeT b 3pejroM ceMeHH, BbinojiHaa (JjyHxuHio 3amnTbi MHxponnjiapHoro patioHa 
ceMeHH h 3apo^biiiieBoro xopHa h cnocoOcTBya npopacTaHHio. 


3sojiH)UHOHHbie acneKTbi pa3BHTHH h crpoeHHH HHTeryMeHTa 

Bonpocbi 3BOJHOUHH HHTeryMeHTa mnpoxo oOcyacnaiOTca b JiHTepaType. HHTeryMeHT 
rOMOJ!OrH3HpOBaJlH C JIHCTOBbIMH OpraHaMH BereTaTHBHOH nOHXH, BHflOH3MeHeHHbIMH 
nacTHMH jiHCTa, c HHfly3HHMH nanopoTHHxoB (cm. Worsdel, 1904), hjih naace paccMaTpn- 
BajiH xax CTpyxTypy, B03HHxmyio de novo (Meeuse, 1964a). K HacroameMy BpeMeHH 
cymecTByeT HecxoJibxo rnnoTe3 (TeopHH), oObacHaiourHX npoHcxo)KfleHHa ceMjmnaTxa, 
b tom HHCJie h HHTeryMeHTa, xoTopbie Moryr 6biTb paccMOTpeHbi He xax anbTepHaTHBHbie, 
a xax paBHonpaBHbie, nocxojibxy cTaHOBJieHne ceMjnanaTxa y pa3Hbix TaxcoHOB ubctxo- 
Bbix pacTeHHH Morno npoHCxoflHTb He3aBHCHMbiMH nyTHMH: CHHaHrnanbHaa h TejiOMHaa 
Teopnn, xoHuenuna MOAH(|)HxauHH Hyuejuiyca, Teopna ABOimoro HHTeryMeHTa. CornacHO 
CHHaHrnajibHOH ranoTe3e (Benson, 1904; Meeuse, 1964a, b), ceMjmnaTox bo3hhx H3 
copyca, b xoTopoM oahh ueHTpajibHbiH cnopaHrHH craji nocTeneHHO HyuejuiycoM, a 
oxpyacaiomne cnopaHrHH CTaHOBHJiHCb CTepHJibHbiMH h oObeAHHanncb, o6pa3ya HHTery- 
MeHT, t. e. HHTeryMeHT HMeeT cnopaHrnanbHoe nponcxoacneHne. Ctopohhhxh tcjiomhoh 
T eopnn (Van Haan, 1920; Walton, 1952; Long, 1966) yTBepacnaiOT, hto HHTeryMeHT 
bo3hhx H3 cTeOjieBbix ocen (aHrji. stem trusses), hjih tcjiomob, xoTopbie oxpyacajin 
ueHTpajibHbiii MeracnopaHrHH — HyueJiJiyc. Ochobhwm nocTyjiaTOM xoHirenuHH moahcJih- 
xaitHH Hyuejuiyca (Andrews, 1961) aBJiaeTca to, hto HHTeryMeHT B03HHX H3 nepntJiepH- 
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necKOH TKaHH MeracnopaHrna. CorjiacHo Walton (1953), Hajinune npoBOflamen cncTeMbi 
b nepH(j)epHHecKOH o6nacTH Hyuejuryca cnejiyeT HHTepnpeTwpoBaTb xax «cjiHHHHe» 
HHTeryMeHTa c HyuejiJiycoM. Hcxojxh H3 Teopnn jiBOHHoro HHTeryMeHTa (Camp, Hubbard, 
1963), nepBbie najreo30HcxHe ceMsnanaTXH HMejiH jtBa cpocmHxca HHTeryMeHTa, bo3hhk- 
1UHX H3 CTepHJIbHbIX, flHXOTOMHHeCXH BeTBflUUHXCfl TejIOMOB (nyHKOB BeTOHex), OXBaTblBa- 
ioluhx TepMHHaJibHbiH MeracnopaHnun, hjih Hyuemiyc. BHyTpeHHHe Kpyrn TenoMOB no- 
CTeneHHO cjiHBajiHCb c HyuejiJiycoM. Pa3JiHHH5i Me;>K,ay sthmh rnnoTe3aMH xacaioTca 
maBHbiM o6pa30M nponcxoxjteHHfl HHTeryMeHTa. Ho hh ojma H3 rnnoTe3 He roMOJiorn- 
3HpyeT HHTeryMeHT c cjjepTHJibHbiMH CTpyxTypaM h. EbiJia npejmoaceHa HOBaa xoHuenuHa, 
corjiacHo xoTopon no MeHbiueH Mepe nacTb cjiHBinHxca HHTeryMeHTanbHbix TejiOMOB 6 mjih 
K oma-To 4>epTHJibHbiMH (Herr, 1995, 2000). Y Paeonici Icictiflorci HaMH 6bmo ycTaHOBJie- 
ho, hto cJ)opMHpoBaHHe HapyxcHoro HHTeryMeHTa xapaxTepH3yeTca coneTaHHeM ocoOeH- 
HOCTen pa3BHTHfl jmyx HHTeryMeHTOB ^epMajibHoro h cyOjjepManbHoro npoHcxoxcjteHim, a 
BHyTpeHHero — jtByx HHTeryMeHTOB jjepMajibHoro nponcxo^jteHHa, t. e. CTaHOBJieHHe 
o6ohx HHTeryMeHTOB nponcxoziHjio b cootbctctbhh c Teopnen jtBOHHoro HHTeryMeHTa. 

HajiHHHe b ceM5nanaTxe JtByx HHTeryMeHTOB CHHTaeTca npHMHTHBHbiM npii3HaKOM. 
3BOJiiouHOHHbiH nepexoA ot 6h- k yHHTerMa/ibHocTH nponcxojiHji, BepoaTHo, MHoroxpaT- 
ho b caMbix pa3Hbix BeTBHX noKpbiToceMeHHbix pacTeHHH (Hmc, 1964; TaxTa^uom, 1948, 
1964; Bouman, 1984, h ap.). Flo mhchhio R. Dahlgren (1975, 1980), B03HHKH0BeHHe 
yHHTerMaiibHbix ceMB3anaTX0B nponcxoAHJio pa3HbiMH nyraMH b BHjie HecxojibKHx He3a- 
BHCHMblX 3BOJHOUHOHHbIX J1HHHH. W. PhilipSOn (1974, 1977) CHHTaeT, HTO epeflH JtByUOJIb- 
Hbix cymecTByiOT no MeHbiueH Mepe 2 maBHbie jthhhh sbojiiouhh yHHTerMaiibHbix 
ceM5i3aHaTKOB — ojtHa xacaeTca KOMnneKca Celastrales — Ericales — Cornales — Escalloni- 
ales—Aral idles, a jtpyraa — KOMnneKca Dilleniales — Theales. 

B HexoTopbix ceMencTBax ( Fagaceae, Monimiaceae, Piperaceae, Ranunculaceae, 
Rosaceae) BCTpenaiOTCH npeacTaBHTejiH xax c ojjhhm, Tax h c jtByMH HHTeryMeHTaMH. 
EflHHCTBeHHbiH HHTeryMeHT, xax npaBHJio, 6oJiee MaccHBHbiH, neM HHTeryMeHTbi b 6nTer- 
MajibHbix ceMa3anaTxax. B TeneHHe jyiHTeJibHoro BpeMeHH npejjnojiaranH, hto bo3Hhxho- 
BeHHe eflHHCTBeHnoro HHTeryMeHTa npOHexojtHJio jiByMfl nyTHMH: l)yTpaTa oxiHoro H3 
HHTeryMeHTOB b pe3yjibTaTe 3ajjep>xxH hjih nojworo no^aBJieHHa ero pa3BHTHfl 
(pnc. 7, 7,2; 8,7) (HexoTopbie Hydnoraceae , Piperaceae , Rafflesiaceae, Rutaceae ), 
2) xoHreHHTajibHoe cpacraHHe 3anaTXOB xiByx HHTeryMeHTOB b o;tHy o6myio cTpyxTypy 
(pnc. 7, 3) (Coulter, Chamberlain, 1903; TaxTajtxaH, 1948, 1964; Maheshwari, 1950; Hmc, 
1964, h jip.). 

IloApo6Hbie HccjiejtOBaHHa, npoBejteHHbie pa^OM aBTopoB (Boesewinkel, Bouman, 
1967; Bouman, 1971a, b, 1974, 1975, 1978, 1984; Bouman, Calis, 1977; Boesewinkel, 
Bouman, 1978; Bouman, Schrier, 1979, h ap.), no 3 BOJiHJiH He Tojibxo pacuinpHTb cnncox 
bhaob, y xoTopbix HaOjnojtaeTca nepexoxt ot 6h- x yHHTerManbHocTH, ho h o6T>flCHHTb 
npHpojiy xoHreHHTajibHoro cpacraHHa. Oho ocyutecTBJiaeTca b tom cjiynae, ecjin o6a 
HHTeryMeHTa HMeiOT ojjHHaxoBoe nponcxo>xxieHHe (pnc. 7, 3) (Anacardiaceae , HexoTopbie 
Balsaminaceae). KpoMe Toro, 6biJi npexmoxeH eme oxihh nyrb cTaHOBJieHHa ejiHHCT- 
BeHHoro HHTeryMeHTa — CMemeHHe HHHUHajien HHTeryMeHTOB b npouecce pa3BHTHH 
(aHm. integumentary shifting). EjtHHCTBeHHbiH HHTeryMeHT B03HHxaeT b pe3yjibTaTe 
CMemeHHH h nocTeneHHOH sjiHMHHauHH 3anaTxa BHyTpeHHero HHTeryMeHTa xiepMajibHoro 
npoHCxoacxieHHfl b Tex ceMH3anaTxax, rjte HapyacHbiH HHTeryMeHT HMeeT cyOjtepMajibHoe 
npOHCxoxneHHe (Bouman, Calis, 1977) (pnc. 1,4) (HexoTopbie Juglandaceae, Ranuncu¬ 
laceae, Rutaceae, oOHapyaceH Taxace b ceM. Ulmaceae — Dottori, 1991) jih6o 3anaTxa 
HapyacHoro HHTeryMeHTa, xoma o6a HHTeryMeHTa hmciot snHXtepMajibHoe npOHCxo^cjteHHe 
(BHjtbi lmpatiens H 3 ceM. Balsaminaceae — Boesewinkel, Bouman, 1991; Boesewinkel, 

1992). . . * 

y Gentiana cruciata h Swertia iberica H3 ceM. Gentianaceae HaMH 6bUio oOHapyaceHo, 
hto eflHHCTBeHHbiii HHTeryMeHT b hx ceMH3aHaTxax HMeeT jjepMajibHoe npOHCxo>xjteHHe 
(IIIaMpoB, 1990; Shamrov, 1991). Y o6ohx bhaob HHHUHa/ibHaa 30Ha HHTeryMeHTa 
CHanajia ojtHOCJiOHHafl, a 3 aTeM HHHunajiH pacnonaraiOTca b jiBa cjiob (pnc. 8, 2, Ta6ji. Ill, 
7,2). y G. cruciata HHTeryMeHT pa3BHBaeTca cHanana xax flBycjioHHbiH, a 3aTeM b 
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Phc. 7. Bo3MO>KHbie nyTH nepexoaa ot 6h- k yHHTerMajibHOCTH. 

1,2 — penyKmifl Hapy>KHoro ( 1 ) hjtii BHyrpeHHero (2) HHTeryMeHTa b SirrerMajibHOM ceM5i3aMaTKe; 3 — KOHreHHTanbHoe cpacTamie 
3aqaTKOB jiByx HHTeryMeHTOB animepManbHoro npoiicxo>KfleHHa b ojiHy CTpyKTypy; 4 — CMemenne HHniuianen u ajiiiMiiHamta 
3a i iaTKa BHyrpeHHero HHTeryMeHTa ammepMajibHoro npoHCxoacaemifl b ceMsraanaTKe, HapyxHUH HHTeryMeHT xoToporo B03HHKaeT 
3a cneT cy6aepM&nbHbix nHimnajien (1 — 4 — no: Bournan, 1984): 5 — c6JiiixeHiie iiHimuajieii jiByx HHTeryMeHTOB pauiHHHoro 
npoiicxoxfleHHa c o6pa30BaHneM eaiiHCTBeHHoro HHTeryMeHTa (no: UlaMpOB, 19996). 


pe3yjibTaTe nepnxjiHHajibHbix aejieHHH kjictok o6ohx cnoeB oh CTaHOBHTca MHorocjion- 
HbiM. y 3Toro xce BHJX3. paHee 6buiH onHcaHbi nepnxjiHHajibHbie ^ejieHwa cySsnaaepMajib- 
Hbix KJieTOK Ha Aop3ajibHOH CTopoHe ceMa3anaTKa, KOTopbie HHTepnpeTHpoBajiHCb Ka k 
H anajibHbie cTa^HH c})opMHpoBaHH5i BToporo HHTeryMeHTa cySaepMajibHoro npoHcxoxcjje- 
hh a npH nocTeneHHOH sjiHMHHauHH nocjiejmero b xojie sbojhouhh (Bouman, Schrier, 
1979). Ojmaxo no;io6Hbie jjejieHHji nponcxojiflT b ceM5i3aHaTxe yxce b Hanajie Meno3a h 
hx HHTeHCHBHOCTb B03pacTaeT k cTa^HH 4-5i,aepHoro 3apoABiiiieBoro MeiuKa, xorjja 
HHTeryMeHT noHTH yxce c(J)opMHpoBaH. 3th aejieHHfl He hmciot Hnxaxoro OTHOiueHHH k 
o6pa30BaHHio HHTeryMeHTa, a HHHUHHpyiOT B03HHKH0BeHHe HapyxcHoii oGnacTH xajia3bi 
(Shamrov, 1996). Ilo^o6Hbie xapTHHbi HaSjHOjjajiHCb HaMH h y jjpyrnx bhjjob UBeTxoBbix 
pacTeHHH xax c ojhhhm, Tax h c jx ByMfl HHTeryMeHTaMH. CnejjyeT oTMeTHTb, hto eme 
Warming (1878) o6paTHJi BHHMaHHe Ha sth aejieHHfl Ha rop3ajibHOH CTopoHe ceMfl3anaTxa 
h cHHTaji, hto ohh CBH3aHbi c ero noBopoTOM b aHaTponHoe nojioxceHHe. 
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Phc. 8. Oco6eHHOCTH (fjopMHpoBamifl HHTeryMeHTa. 

1 — 6nTemanbHLin ceMsnanaTOK Cytinus ruber, HapyxHbiii HHTeryMeHT b aanaTOMHOM coctohhhh (no: TepexnH, AmiciiMOBa, 
19S1): 2 —4 — (jjopMiipoBaHne eaiiHCTBeHHoro HHTeryMeHTa y Swertia iberica 3a cneT o6mnx iiHiimianefi, pa3Bimie ycnoBHo 
«BHyTpeHHero» ii «HapyxHoro» iiHTeryMeHTOB ocywecTBJiaeTca aciiHxpoHHo noao6HO B 03 HiiKHOBemno HHTeryMeHTOB b 6iiTer- 
KiajibHOM ceMa3aHaTKe (no: Shamrov, 1991): 5 —8 — (jjopMiipoBamie flByx HHTeryMeHTOB y Zea mays 3a c i ieT acwHxpOHHoro 
pa3BiiTiia o6mnx MHimnajieii, HHTeryxieHTbi nxieiOTo6mee ocHOBanue Bpe3yjibTaTe o&beaiiHeHiia hhxhhx npoii3BoaHbix, a cpeaHsa 
ii amiKajibHaa nacTii HHTeryMeHTOB 0Ka3biBai0TCJi «CBo6oaHbiMH» n o6pa30BaHbi BepxHiiKin npoii3BoaHbiMii HHimnaaeii (no: 
BopoHOBa ii ap., 2002). ()m — auaaa xieracnop, u j u — iiHimnaabHaa 30Ha HHTeryMeHTa, u a u — iiHimnaaii BHyTpeHHero 
HHTeryMeHTa, uh u — iiHimiianii napyxHoro HHTeryMeHTa. OcTanbHbie o6o3HaHeH«ia Te xe, hto ii Ha puc. 1 — 7 . 



y S. iberica b pe3yjibTaTe nepnxjiHHajibHbix aejieHHH snnuepMajibHbix HHHUHajieH, 
pacnojiaraioiuHXca cHanajia b ouhh cjioh, a 3aTeM b UBa cjioh, o6pa3yeTca KOMnjieKC xjieTox 
b anHKajibHOH nacTH flHC^epeHUHpyiomerocH npHMopuHH ceMH3anaTxa (pnc. 8, 2; 
Ta6ji. Ill, 2). 3aTeM TaxHM a<e o6pa30M HanwHaiOT uejiHTbca snHuepMajibHbie xjictxh UByx 
npnjieraiomHx HH>xejie>KamHx cjioeB, KOTopbie cjieayeT paccMaTpHBaTb Taxace xa k hhhuh- 
ajiH (pnc. 8,3; Ta6ji. Ill, 3, 4 ). TaxHM o6pa30M, acHHxpoHHoe pa3BHTHe snnuepMajibHbix 
HHHUHajieH y S. iberica nponcxouHT nouoOHO TOMy, xax cjJopMHpyioTCfl BHyTpeHHHH h 
HapyxcubiH HHTeryMeHTbi b OnTerMajibHOM ceMjnanaTxe. OjjHaxo BCJieucTBHe hx o6T>euH- 
HeHHa Ha caMbix paHHHx cTaunax B03HHxaeT euHHCTBeHHbin MHorocjiOHHbin HHTeryMeHT 
Ha 6a3e o6iuhx HHHUHajieH UByx HHTeryMeHTOB, npH stom BbiaBjiaeTca uHcjxjjepeHUHauHH 
HHTeryMeHTajibHOH napeHXHMbi Ha BHyTpeHHioK) h Hapyacuyio objiacTH, pa3JiHHaiomHeca 
no CTpoeHHio (pnc. 8, 4 \ Ta6ji. Ill, 5, 6) (Shamrov, 2000b). TaxHM o6pa30M, b stom cjiynae 
HHKaKOH sjiHMHHauHH ouhoto H3 HHTeryMeHTOB He HaOjiioflaeTCH. Heo6xoAHMO nounepx- 
HyTb, hto nojiHoro oObeunHeHna o6ohx HHTeryMeHTOB b ouHy CTpyxTypy MoaceT h He 
npoHexoaHTb, ecjin oOluhmh oxa3biBaioTCfl jiHinb HnacHHe npoH3BOUHbie HHHunanbHbix 
KJieTOK, Torua xax BepxHne aepnBaTbi o6pa3yioT «CBo6ouHbie» HHTeryMeHTbi, npn stom 
nocne^HHe hmciot o6mee ocuoBaHne (pnc. 8, 5 — 8) (Zea mays H3 ceM. Poaceae — 
BopoHOBa h up., 2002). 

Mbi CHHTaeM, hto cymecTBOBan eme ouhh nyTb nepexoua ot 6h- k yHHTerManbHOCTH 
(pnc. 7, 5). Oh nponcxouHJi, BepoaTHo, 3a cneT jyinTejibHoro h nocTeneHHoro cOjinaceHHH 
HHHUHajieH UByx HHTeryMeHTOB pa3JiHHHoro nponcxoacueHHH, b pe3yjibTaTe Hero annxajib- 
Haa nacTb eunHCTBeHHoro HHTeryMeHTa cooTBeTCTByeT BHyTpeHHeMy HHTeryMeHTy h 
cjDopMHpyeTca 3a cneT snuuepManbHbix HHHUHajieH, a ero cpe^Haa h 6a3anbHaa nacTH 
cooTBeTCTByiOT HapyxcHOMy HHTeryMeHTy h o6pa3yiOTca 3a cneT cyOsnnuepManbHbix 
HHHUHajieH (Ceratophyllaceae , IIIaMpoB, 1994a, 1997 b). TaxHM o6pa30M, h b stom cjiynae 
CTaHOBJieHHe eunHCTBeHHoro HHTeryMeHTa He CBa3aHO c nojiHOH sjiHMHHauneH ouHoro H3 
UByx HHTeryMeHTOB. 

AHajiH3 HMeioiuHxca uaHHbix noKa3an, hto SBOJiiouHOHHbie npeo6pa30BaHHa HHTery¬ 
MeHTa ocymecTBJiajiHCb HecxojibXHMH nyraMH He TOJibxo b HanpaBJieHHH ot 6h- k 
yHHTerMajibHocTH, ho h ot HHTeryMeHTOB uepMajibHO-cyOuepManbHoro npoHcxoacueHHH k 
HHTeryMeHTaM cyOuepManbHoro hjih uepMajibHoro nponcxoacueHHH (b 3aBHCHMOCTH ot 
Toro, xaxne HHHunanH nojiynann npeHMymecTBeHHoe pa3BHTHe), ot MHorocjiOHHbix 
HHTeryMeHTOB k UBycjioiiHbiM (pnc. 4). 

Kax yace 6biJio OTMeneHO, BHyTpeHHHH HHTeryMeHT noHTH Bcerua HMeeT uepManbHoe 
nponcxoacueHne. HapyacHbin, Tax ace xax h eunHCTBeHHbin, HHTeryMeHT nacTo ObiBaeT 
cyOaepManbHbiM, ho MO>xeT 6biTb h snuuepManbHbiM h xpOMe Toro, b ero o6pa30BaHHH y 
OTaejibHbix pacTeHHH MoryT npHHHMaTb ynacTHe xax cyOsnnuepManbHbie, Tax h snnuep- 
ManbHbie HHHunajTH. 

XapaxTep 3ajioa<eHHH HapyacHoro HHTeryMeHTa MoaceT cjiyacHTb TaxcoHOMHHecxHM 
npH3HaxoM h 6biTb Hcnojib30BaHHbiM b cjmjioreHeTHHecxHx nocTpoeHHax (Boesewinkel, 
Bouman, 1967; Bouman, 1971b, 1974, 1984). HapyxHbin HHTeryMeHT cyOuepManbHoro 
npoHCxoxueHHa npncyiu BnuaM paua ceMencTB b ocHOBaHHH (})HJioreHeTHHecxoH CHCTeMbi 
(Magnoliaceae, Raminculaceae , Rosaceae , Fabaceae). 3tot npH 3 Hax (ouhh hjih b 
coBoxynHOCTH c upyrHMH) 6biJi Hcnojib30BaH npn BbiacHeHHH poucTBeHHbix CBa3en b 
rpynne nopauxoB Rutales h Geraniales (Boesewinkel, 1977, 1978, 1980, 1981; Boese¬ 
winkel, Bouman, 1978, 1980; Boesewinkel, Been, 1979; Boesewinkel, Geenen, 1980), a 
Taxace b ceM. Polygalaceae. 

Bo3HHKHOBeHHe HapyacHoro HHTeryMeHTa uepMajibHoro nponcxoacueHHH nponcxouH- 
jio, no-BHUHMOMy, HeouHoxpaTHO b npouecce (})HjioreHe3a noxpbiToceMeHHbix pacTeHHH 
(Bouman, 1984). B ceMinanaTxax paua ceMencTB ( Brassicaceae , Malvaceae , Onagraceae , 
Rutaceae h up.) Ha6jnouaiOTca HapyacHbie HHTeryMeHTbi xax uepManbHoro, Tax h cy6uep- 
ManbHoro npoHexoacueHHB. Tax, b ceM. Brassicaceae y bhuob Brassica h Sinapis 
HapyacHbiH HHTeryMeHT B03HHxaeT 3 a cneT cyOuepMajibHbix HHHUHajieH, y Capsella — 3 a 
cneT uepMajibHbix HHHunaneH, a y Lunaria — 3a cneT uepManbHbix HHHUHanen c 
Uop3ajibHOH CTopoHbi h cyOuepMajibHbix HHHUHajieii c jiaTepajibHOH h BeHTpanbHOH ctopoh 


22 



(Bouman, 1975). B ceM. Onagraceae cnoco6 3ajio>KCHna HapyxHoro HHTeryMeHTa hbjih- 
eTca cneitHcpHiecxHM ana Tpn6: oh HMeeT cy6jtepManbHoe npoHcxoxjteHHe y Lope^ieae 
tucnsieae, Circaeae, aepMaxibHoe h cy6 fl epMajib H oe npoMcxoxneHHe y Onagreae h 
AepMajibHoe npoHcxoxaeHHe y Jussiaeae , Epilobieae (Tobe, Raven, 1985). 

Eme P. Maheshwari (1950) oTMenaji, hto ohhhm h 3 BaxHbix npH3HaxoB ceMa3anaTxa 
MeCTO HHHUHauHH HHTeryMeHTa. CoraaCHO npeacTaBjieHHaM E. JI. KopaioM 
(IV/8), b xoae 3BOJUOUHH ceMaianaTKa HHTeryMeHT nocTeneHHO CTan B03HHxaTb 6jiHxce k 
B epxyuixe npHMopflHa ceMaaanaTxa, hto xoppenupoBajio c penyxuneH Hyueiuiyca. 

IlpoBefleHHbiH HaMH aHanH3 noKa3aji, hto y pajta BbicoxocneunanH3HpoBaHHbix Taxco- 
HOB CMemeHHe Mecra HHHUHaitHH HHTeryMeHTa b anHKajibHyio nacTb npHMopjtna ce M a 3 a- 
naTxa conpaxeHo He Tonbxo c peayximeH Hyuejuiyca, ho h c pa3pacTaHHeM xana 3 bi h 
CTaHOBjieHweM naxnxanaaanbHoro ceMaaanaTxa. K tbkhm TaxconaM OTHOcarca ceMeiicTBa 
Asclepiadaceae, Euphorbiaceae, Rubiaceae , Theligonaceae , Tropaeolaceae. Han6ojiee 
apxo 3tot npouecc npoaBHJica b nop. Santalales , y paaa npeflCTasHTeneii xoToporo 
HHTeryMeHT aocth raer xpaHHeii cTeneHH CBoero pa3BHTHa h o6pa30BaH jniiiib HHHitnaJib- 
hmmh xjieTxaMH (Fagerlind, 1947, 1948; Ghosh, 1955; Ram, 1959; Rai 1970 1972- 
amrov et al., 1992; IlIaMpoB h up., 2001, h jtp.). no mhchhio E. Corner (1976)' 
CTaHOBneHHe yHHTerManbHoro ceMaaanaTxa xoppeimpoBano c BOspacTaHneM CTeneHH ero 
naxHxana3HH. 


CeMH3aHaTKH c MHorocaoHHbiMH HHTeryMeHTaMH onncaHbi xax y npHMHTHBHbix, Tax 
h npoaBHHyrbix TaxcoHOB. Tax, mhothm npHMHTHBHbiM ceMeHCTBaM ( Calycanthaceae , 
Magnohaceae, Myristicaceae) npHcyutH MHorocnoHHbie, a 6oaee npoaBHHyTbiM ( Didiere- 
aceae, Caryophyllciceae ) — 2—3-cnoHHbie HHTeryMeHTbi. C apyroit CTopoHbi, paa Taxco- 
HOB B OCHOB3HHH CHCTeMbi UBeTxoBbix pacTeHHH ( Aristolochiaceae , Papaveraceae, Sau- 
ruraceae ) xapaxTepH3yiOTca 2—3-c.noHHbiMH HHTeryMeHTaMH, a TaxcoHbi 6onee Bbicoxoro 
ypoBHa CHCTeMbi ( Elaeagnaceae , Rhamnaceae, rpynna cnaitHoaenecTHbix pacTeHHH) 
HMeioT MHorocjioHHbie HHTeryMeHTbi. EaHHCTBeHHbiH HHTeryMeHT, xax npaBHao, 6onee 
MaccHBHbiti, neM HHTeryMeHTbi b OHTerMaabHbix ceMa3aHaTxax. Bonpoc o cpHJiore- 
HeTHHecxoH 3HanHMOCTH MHorocaoHHocTH HHTeryMeHTa ocTaeTca HepeuieHHbiM. 3tot 
npH3Hax oaHHMH aBTopaMH paccMaTpHBaeTca xax hcxouhwh (Bouman, 1974; Boese- 
wmkel, 1981; Goldberg, 1986), a apyraMH — xax btophhhmh (Netolitzky, 1926; 
CaBneHKo, 1973). SBOJiioitHOHHoe CTaHOBneHHe HHTeryMeHTa, BepoaTHO, cneayeT paccMaT- 
pHBaTb b cbh3h c apyrHMH cTpyKTypaMH ceM83aHaTxa, pa3BHBaioutHMHca conpaxeHHo, a 
Taxixe c oco6eHHOCTaMH CTpoeHHa ceMeHHoii xoxcypbi, cnoco6oM ancceMHHaitHH h 
npopacTaHHa. 
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SUMMARY 

The ovule integuments are laid down by periclinal or oblique divisions of dermal and subdermal initials 
following three types (dermal, subdermal and dermal-subdermal). Their development is characterized by 
differentiation of such structures as micropyle, micropylar collar, operculum, integumentary tapetum, or 
endothelium. The evolutionary transformations of the integuments proceeded by some pathways from bi- to 
unitegmy, from integuments of dermal-subdermal origin to those of subdermal or dermal origin (depending on 
which initials have a priority in development), and from many-layered to two-layered integuments. They took 
place many times in very different branches of the angiosperms and occurred concurrently with other structures 
of the ovule. 
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Hcc/ieflOBaHbi CTpyKTypHbie HapyiuemiH b nbi/ibHHicax h ceMjnaMaTxax hbohhbix MyraHTOB xyxypy3bi H3 
KOJiJieKUHH BHHHP hm. H H. BaBHJioBa. 06Hapy)xeHa He3aBHCHM0CTb npoHBJieHHJi h3mch6hh$i npittHaxoB, 
Bbi3biBaeMbix KaacjQOH OTaejibHOii MyTauHeii. 

KjiiOMeBbie cjioBa: Zea mays L., nbuibHHK, ceMjnaHaTox, jjBoiiHbie MyraHTbi 

flBOHHbie MyjaHTbi KyKypy3bi ( Zea mays L.) BnepBbie nojiyneHbi c uejibio BbWBjieHHa 
3aKOHOMepHocTeH reHHoro KOHTpojia Meno3a (ranyOoBCKaa, 1985). B pe3yjibTaTe hx 
HCCJieziOBaHHa 6biJTH ycTaHOBjieHbi ocHOBHbie nojioxeHHa KOHuemjHH Mewo3a, 3aKJiK)Haio- 
mneca b oOHapyaceHHH uenonKH reHOB, KOHTpojiHpyiomHx e^HHbiH pa^ nocjieaoBaTejibHbix 
co6biTHH Ha HanajibHbix STanax peryjnmHH pa3Hbix KjnoneBbix 3TanoB Meno3a. 

B 3tom njiaHe oco6bin hh Tepee npeflCTaBJifljio BbiacHeHHe bjihahha TaKHx kom6hhh- 
poBaHHbix MyTauHH Ha pa3BHTne reHepaTHBHbix opranoB. PaHee 6biJiH H3yneHbi aHOMajiHH 
b CTpyKType nbuibHHKa h ceM^nanaTKa, Bbi3BaiiHbie MyTauHflMH ami , aml/pral , afdl w 
mad (Sheridan et al., 1996, 1999; BaTbirwHa, BopoHOBa, 1999; BopoHOBa, 1999; 
A6paMOBa h ,np., 2002). HaH6oJiee cymecTBeHHbie H3MeHeHH5i, BaxHbie c tohkh 3peHHa 
HopMajibHoro dj^yHKUHOHHpoBaHHH reHepaTHBHbix opraHOB, Ohjih oTMeneHbi y MyTaHTOB 
mad. y ocTaiibHbix MyTaHTOB ochobhmm HapyuieHHeM pa3BHTHfl mo>kho 6buro CHHTaTb 
nojiHoe OTcyTCTBHe hjth HenpaBHJibHoe OTJioxeHHe Kajuio3bi Ha MenouHTax Kax b 
nbinbHHKax, Tax h b ceM^nanaTKax (ABanKHHa h ,ap., 2001). 

TaKHM o6pa30M, TOJibKO MyTauHH mad HMejia neTKHe, npneymne ew ootoh, 3m6ph- 
onorHHecKHe HapyiueHHa w sthm oHa oTJiHnajiacb ot apyrnx HCCJieflOBaHHbix HaMH 
MyTauHH KyKypy3bi. B cba3h c sthm H3yneHHe flBOMHbix MyTaHTOB, Hecymnx MyTaunio 
mad , motjio ^aTb AonoJiHHTeJibHbie CBe^eHHfl o cymecTBOBaHHH B3aHMO,aeMCTBH5i Meac^y 
reHOM mad h HeKOTOpbiMH apyrHMH reHaMH KyKypy3bi Ha SMOpHOJionmecKOM ypoBHe. 


MaTepnaji h MeTOAHKa 

B paOoTe Hcnojib30BaHbi pacTeHHa abohhmx MyTaHTOB KyKypy3bi mad/mad x ts4/ts4\ 
mad /mad x afdl /afdl h mad /mad x ami /ami , nojiyneHHbie H. H. TojiyOoBCKOH b 
1996—1997 rr. 

MyTauHA ts4 (tassel seed) BbipaxaeTca b tom, hto nponcxo^HT nepeonpeaejieHHe nona 
(MyxcKoe couBeTHe — MeTejiKa npeBpamaeTca b xeHCKoe — nonaTOK). Y MynraHTa afdl 
(absence of the first division) cnoporeHHbie kjictkh BCTynaiOT b Meno3, ho BCKope nepBoe 
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MeiioTHHecicoe jtejieHHe 3aMeHaeTca Ha SKBaunoHHoe, OTJiHHaacb ot MHT03a TOJibKO 
CHJibHOH criHpajiH3auHeH xpomocom. MyraHTHbiH ajuiejib ami b roM03HroTHOM coctohhhh 
npen^TCTByeT Hanajiy Mewo3a, cjiejtyiomero 3a npeMeHOTHHecKHM mhto30m. MewouHTbi 
nojjBepraioTca CHHxpoHHOMy MHTOTHHecKOMy jtejieHHio h BnocjiejtCTBHH ixereHepwpyioT. 
Y MyraHTa mad (multiple archesporial cells) cneuHc|)HHecKHM o6pa30M H3MeHaeTca 
CTpyKTypa My)KCKoro h *eHCKoro raMeTO(|)HTOB. 

MeTOA BbipamHBaHHa h OT6opa MyTaHTHbix pacTeHHH nojtpoOHO onncaH paHee 
(A6paMOBa h jtp., 2002). 

MaTepwaji b BHjje nbuibHHKOB h ceMsnanaTKOB 3ac})HKCHpoBaH b FAA-c})HKcaTope (40% 
c})opMaj]bflerHA, jiejtaHaa yKcycHaa KHCJiOTa, 50%-h cnnpT b cooTHOUjeHHH 5:5:90) h 
3aKJIK)HeH B CMOJiy C o6e3BOXCHBaHHeM, KaK JUia SJieKTpOHHO-MHKpOCKOnHHeCKHX HCCJie- 
AOBaHHH. IlonepeHHbie cpe3bi nbuibHHKOB h npojtoJibHbie ceM^oanaTKOB BbinojiHeHbi Ha 
yJlbTpaMHKpOTOMe H OKpameHbl BOflHblM paCTBOpOM TOJiyHflHHOBOrO CHHerO. ilflpa, ajipbllU- 
kh, cjjnrypbi AejieHHH h KjieTOHHbie ctchkh oh OKpauiHBaeT b cJjhojictobo-chhhh ubct, a 
KaJIJI03y - B TeMHO-CHHHH. 

3tOT xce (|)HKCHpOBaHHbIH MaTepHaJl HCn0JIb30BaH JUia BblfleJlCHHa H3 CeM5I3aHaTKOB 
mchouhtob h 3apoAbimeBbix mcuikob, OKpameHHbix no OejibreHy, h juia npocBeTjieHHa b 
60%-m rjiHuepHHe. 


Pe3yjibTaTbi h oGcyacaeHHe 

Y HopMajibHbix pacTeHHH rHe3,ao nbiJibHHKa Kyxypy3bi Ha CTajtHH npoc}3a3bi I Mewo3a 
(cm. TaOjiHuy-BKJieHKy, 7) oxpyxceHo 4 cjioaMH kjictok. CHapyxcn pacnojiarajica snHjjep- 
MHC, nOA HHM SH^OTeUHH, 3aTeM CpejtHHH CJIOH H TaneTyM, npHMbIKaiOmHH k MHKpocno- 
pouHTaM. MHKpocnopouHTbi Ha 3 Toh cTajmn pa3BHTH5i nbiJibHHKa Ha nonepenHOM cpe3e 
HMejiH TpeyrojibHyio (JiopMy c MaccHBHbiM KajiJi03HbiM rpeOHeM, oOpameHHbiM BHyTpb 
rne3jia nbiJibHHKa. 

B ceMa3anaTKe HopMajibHbix pacTeHHH Kyxypy3bi c})opMHpoBajiacb ToiibKo 1 apxecno- 
pwajibHaa KJieTKa, KOTopaa jtHcJxJjepeHUHpoBajiacb b MeracnopouHT (cm. TaOjinuy-BKjieHKy, 
2). Ha CTaflHH npoc|)a3bi I Meno3a nponcxojiHJio jieJieHHe kjictok snnaepMHca Hyuejuiyca 
h 3aiaiaflbiBajica HyuejuiapHbiH KOJinanoK. HapyxcHbift h BHyrpeHHHH HHTeryMeHTbi pa3BH- 
BaJlHCb HOpMaJlbHO. 

H3yneHHe CTpyKTypbi nbuibHHKOB h ceMJttanaTKOB y MyTaHTHbix pacTeHHH ts 4 , afdl w 
ami He BbiaBHjio 3HaHHTejibHbix otkjiohchhh ot HopManbHoro pa3BHTHa. y MyraHTOB ts 4 
Mewo3 npoxojtHJi HopMajibHO h o6pa30BbiBajiHCb Bee cjioh ctchkh nbiJibHHKa. B nbuibHHKax 
pacTeHHH afdl h ami (JiopMHpoBajiHCb Bee 4 cjioa ero ctchkh, HopManbHo pa3BHBajica 
TaneTyM. fleHCTBHe MyTaHTHbix reHOB oKa3biBano BJinaHHe Ha xoa Meiio3a, Bbi3biBaa 
HapyuieHHa, npHBojiamHe k nojiHOH MyxccKoii CTepHJibHOCTH. Ilpn stom y MyTaHTHbix 
pacTeHHH afdl Kajuio3a Ha MefiouHTax OTKJiajtbiBajiacb HopMajibHO h coxpaHajiacb jjo 
aereHepauHH nocnejiHHx, y MyTaHTOB ami Kajmo3HOH o6ojiohkh He o6pa30BbiBanocb 
COBCeM. 

B ceMa3anaTKax Bcex 3 MyraHTOB AH(j)(j)epeHUHpoBajiacb ojma apxecnopnajibHaa 
KJieTKa, KOTopaa 3aTeM y MyTaHTHbix pacTeHHH ts 4 h afdl BxojiHJia b Meno3 h pa3BHBanacb 
jtajibLiie, a y MyraHTa ami apxecnopnajibHaa KJieTKa jiejiHJiacb mhtothhcckh, HHoma 
MHoroKpaTHo, h o6pa30BaBiuHeca kjictkh co BpeMeHeM jjereHepHpoBajiH. 

y MyraHTHbix pacTeHHH mad cnoporeHHbie kjictkh b nbiJibHHKe BCTynajiH b mcho3, 
ho b CBa3H c aHOMajinen pa3BHTHa CTpyKTyp nbiJibHHKa mchouhtm aereHepHpoBajiH. Cpejm 
HapymcHHH, Bbi3biBaeMbix MyrauneH mad h npHBojtamHx k MyxccKOH CTepHJibHOCTH (cm. 
TaOjiHuy-BKJieHKy, 5), cymecTBeHHyio pojib npejiCTaBJiajio HeorpaHHneHHoe yBejiHHeHHe 
HHCJia MHTOTHHeCKHX J1CJICHHH apxeCnopHaJIbHbIX KJICTOK, B pe3yJIbTaTe KOTOpbIX o6pa3o- 
BbiBanncb ctchkb rHe3jia nbiJibHHKa h cnoporeHHbie kjictkh. Ctchkb nbiJibHHKa HMejia 
paajiHHHoe hhcjio cjiocb (ot 3 jio 5) Ha pa3Hbix cTopoHax nie3jia, h sth cjioh hmcjih 
ojmoTHnHoe CTpoeHHe 6e3 antjxJiepeHUHauHH Ha shjjotcuhh, cpejiHHH cjioh h TaneTyM. 
MeiiouHTbi OTJiHnajiHCb ot HopMajibHbix (JjopMon, pa3MepaMH h pacnpejiejieHHeM Kanjio3bi. 
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y . WV.site?*' 




IlbuibHMKM m ceMH 3 anaTKH Ha cTaiiHii npo(f)a 3 bi Menem m BbwejieHHbie MenomiTbi abohhmx MyraHTOB Zen mays L. 


/, 2 — MyTaHT mad/macl x ts4!ts4 (/ — npojaojibHbiii cpe3 ceMJnawaTKa, 2 — nonepemibiH cpe3 nujibHHKa), x500. 3, 4 
uyraHT mad /mac] x afdllafdl (5 — npoaojibHwii cpe3 ceMwanaTKa, 4 — MeiiouHTu, BbwejieHHbie it3 onHoro ceM»3a*iaTKa), x500; 
5,6 — MyraHT mac]/mad x ami lam 1 (5 — npocBexneHHbiH ceM«a*iaTOK (bha CBepxy) x 125, 6 — MeiiouHTbi, BbwejieHHbie «3 

oflHoro ceMB3a4aTKa, x500). 


2 BoTaHHMecKJiii xypHaji, N« 6 , 2003 r. 
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CoOTHOUieHHe HHCJia MetfOUHTOB 
B 33BH3HX HCCJieHOBaHHblX MyTaHTOB 


MyTaHT 

(reHHbie 

CHMBOJIbl) 

Hhcjio npo- 
aHajiH3Mpo- 
B3HHblX 
pacTeHHH 

Hhcjio 

npocMOTpeH- 
HblX CeMB- 

3anaTKOB 

CpejiHee 

HHCJIO 

MeHOUHTOB 

b ceMB3a- 

naTKe 

ts4 

1 

20 

1 

ami 

8 

81 

1 

afdl 

4 

28 

1 

mad 

5 

106 

7 

macl x ts4 

2 

75 

6 

mad xafdl 

6 

183 

6 

mad x ami 

5 

121 

4 


B ceMsoanaTKe MyraHTHbix pacTeHHH mad (cm. TaGjiHuy-BKjienicy, 4 ), He pa3BHBajioi 
HyuejuiapHbiH KOJinanoK (oTcyrcTBOBan h nepniaiHHanbHbie uejieHnsi annaepMnca Hyuen- 
Jiyca b anHKajibHOH Haem), o6pa30BbiBajincb MHoxecTBeHHbie MeracnopouHTbi, nacTb 
KOTopwx uoxoAHJia ao kohchhoh craann pa3BHTna (3apo,nbiuieBoro Meiuica). Pa3pyiuanncb 
KJieTKH toh nacTH BHyrpeHHero HHTeryMeHTa, KOTopaa npHHHMana ynacTne b (JjopMHpo- 
BaHHH MHKponHjie. HexoTopbie aBTopbi CHHTaioT, hto HyuejuiapHbiH KOJinanoK 3aKJiaubi- 
BaeTca jiaTepajibHO (BaTbirHHa, BopoHOBa, 1999; BopoHOBa, 1999). 

y abohhoid MyraHTa mad I mad x ts4 / ts4 npn coxpaHeH h h npH3HaKa nepeon- 
pefleneHHa nojia, xapaicrepHoro ajih Myraunn ts4 , OAHOBpeMeHHO o6HapyxceHbi aHOMa- 
JIHH pa3BHTHa KaK B MyXCCKHX, TaK H B XeHCKHX rCHepaTHBHblX OpraHaX. C/reHKH 
nbuibHHKOB He HMejiH neTKO ccjjopMHpoBaHHbix h AH(Jx}>epeHUHpoBaHHbix CJlOeB, 3a 
HCKJiiOHeHHeM animepMHca. MHoroHHCJieHHbie MenouuTbi pa3Horo pa3Mepa h (})opMbi 
AereHepnpoBajiH Ha CTaann npo(})a3bi I Meno3a h Karui03a b nie3Ae nbiJibHHKa pacnpeue- 
jiajiacb HenpaBHJibHbiM o6pa30M (cm. pncyHOK, 2). CeMa3anaTKH couepxcajin MHoroHHC- 
JieHHbie MeracnopouHTbi, a Ha Gojiee no3AHeH CTa^HH — MHoroHHCJieHHbie 3apoAbimeBbre 
MeiuKH npw OTcyrcTBHH HyuejuiapHoro KOJinanica. Ha6jiiouanacb uereHepauwa kjictok 
BHyTpeHHero HHTeryMeHTa (cm. pncyHOK, 7). OnncaHHbie npH3HaKH TnnnHHbi ana Myraunn 
mad. 

Abohhoh MyraHT mad/mad x afdl / afdJ b OTjiHnne ot oGbiHHoro MyraHTa atdh 
couepxcaji b KaxcAOM ceMjmnaTKe HecKOJibKo MeracnopouHTOB Ha pa3Hon cTaunn pa3BHTHa 
(cm. pncyHOK, 5, 4). CxoxiHbie KapTHHbi Ha6jiiouaJiHCb TOJibKO y MyraHTa mad. 

CeMa3anaTKH abohhoix) MyraHTa mad/mad x aml/amJ Taxxe hmcjih HecKOJibKo 
apxecnopnajibHbix kjictok, hto thhhhho ajm MyraHTa mad , ho y hhx He oTKJiam»iBanacb 
Kajui03a h CTauHH Meno3a 3aMeHajiHCb mhtothhcckhmh, icaie y MyraHTOB am] (cm. pncyHOK, 
5,6). 

TaKHM o6pa30M, y Bcex 3 nccneAOBaHHbix abohhmx MyraHTOB o6HapyxceHO o6iuee juia 
hhx HapymeHHe b pa3BHTHH ceMa3anaTKa, a hmchho o6pa30BaHHe MHOxcecTBeHHbix 
MeracnopouHTOB. PaHee 3 tot npH3Hax 6bui BbiasjieH TOJibKO y Myraunn mad. XapaKTep 
3Toro HapyiueHHfl npoHJiJHOCTpnpoBaH b Ta6jiHue, rae bhaho, hto y MyraHTOB ts4 , ami n 
afdl b ceM«3anaTKe (jjopMnpoBanocb no 1 MenounTy. Y MyraHTHbix pacTeHHH mad n y 
ABOHHbix MyraHTOB hhcjio MenouHTOB KOJie6anocb ot 4 ao 7, ho scerua 6buio Gojibuie, 
neM 1. 

Y abohhoid MyraHTa mad/ts4 b nbuibHHKax Taxxce BbiaBJieHa aHOMannsi, TnnnHHaa 
AJia Myraunn mad , aaicniOHaioiuaaca b OTcyrcTBHH flHcjx})epeHUHpoBaHHbix cjioeB ctchkh 
nbiJibHHKa n o6pa30BaHnn MHoronncjieHHbix MHKpocnopounTOB, xaomHHo pacnpeAeneH- 
Hbix b nonocTH me3ua nbuibHHKa. 

B to xce BpeMa MenomHecKne HapyrneHna y KaxAoro MyraHTa CTa6njibHo Hec/in 
npn3HaKn, xapaKTepH3yK)mne reHbi ami , afdl n ts4 cootbctctbchho. 
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PaHee Ha abohhi>ix MyraHTax 6buio noxasaHO, hto MyrauHOHHbie MewoTHHecKHe 
HapyiueHHa, KOHTpo/iHpyeMbie pa3HbiMH reHaMH, npoaBJiaiOTCfl ne3aBHCHMO (rojiy6oBCKaa, 
1985). Haiun HCCJieAOBaHHa noxa3ajiH, hto h 3M6pwojiorHHecKHe CTpyKTypHbie Hapyuie- 
hhh, Bbi3biBaeMbie 3 thmh MyrauwaMH, hctko pa3rpaHHHeHbi. 

Ha ocHOBaHHH nojiyneHHbix aaHHbix moxcho CHHTaTb, hto reHbi mad , c ootoh 
cropoHbi, h reHbi ami , afdl h ts4 , c apyroii CTopoHbi, KOHTpojiwpyioT He3aBHCHMbie 
co6biTH» y abohhwx MyTaHTOB h He B3aHMOAeHCTByiOT Mexmy co6oh. TeH mad MoxceT 
6biTb OTHeceH k pa3paay reHOB, ynpaBJimoiiuix npoueccaMH flHtjHjjepeHUHpoBicH cnopo- 
reHHbix KjieTOK h TKaHcif raMeTOtjwTa BbicuiHx pacTeHHH. 


BblBOAbl 

B xo jxe HCCJieAOBaHHH 6buio BbiacHeHO noBejieHHe MyrauHH, KOHTpojiHpyiomHx c ojihoh 
CTopoHbi coGbiTHB Mewo3a, c jipyroH — MHcfx})epeHUHpoBKy TKaHeii reHepaTHBHbix opraHOB 
xyKypy3bi. IloKa3aHa aBTOHOMHOCTb hx npoaBJieHHH. 

y Bcex 3 ABOHHbIX MyTaHTOB KaK B MJOKCKHX, TaK H B XCeHCKHX OpraHaX o6HapyXCHJ!HCb 
crpyKTypHbie HapyiueHHa, xapaicrepHbie juia MyrauHH mad. 
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SUMMARY 

The abnormalities of development in anthers and ovules of the double mutants of Zea mays L. were 
investigated. The independence of the embryological effect of different mutations and the display of the mad 
sign in all studied double mutants were shown. 
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OHToreHeTMHecKMe cneKTpbi nonyjiaunH Cypripedium calccolus L. pairmnaiOTca b ueHTpajibHbix h ceBepHbix 
nacTBx apeana. B o6eux nony/iauHax npoHCxoABT exeroAHbie <|viyKTyauHH mhcjichhocth. He >i3MeHflioiuHC 
oaHaico (^opMbi OHToreHeTHHecKoro cneKTpa b icaxAOM oraeabHOM Mecre. Ea 30 BbiH cneicrp, xapaxTepubm jinx 
3Toro BHAa b ueHTpe apeana, H3MeHaeTca Ha ceBepHOH ero rpamme. 

KjnoneBbie cjiOBa: nonyjiauHH, Cypripedium calceolus , MypMaHCKaa o6ji., TBepcxaa o6ji., ceBepHas 
rpaHiiua apeana. 

Cypripedium calceolus — GopeanbHbiit eBpa3naTCKHii bha c TeHaeHUHeii k unpicyM- 
nojiapHOMy pacnpocTpaHeHHio (Hulten, Fries, 1986). B CeBepHoii AMepnxe paanHnaioT 3 
ero pa 3 HOBH£HOCTH: var. parviflorum (Salisb.) Fern., var. pubescens (Willd) Corell, var. 
planipetalum (Fern.) Viet, et Rouss. (Anderson, 1974; Luer, 1975), KOTopbie, bo3moxcho, 
cjieayeT CHHTaTb caMocTOKTejibHbiMH bhjuimh (Cribb, 1997). HecMOTpn Ha AOBOJibHO 
LUHpoKHH apean, C. calceolus — nepBan opxHaen, B3RTaM non 3auiHTy 3aicoHa eme b XIX b. 
(Stewart, 1992). Bha BCTpenaeTcn oneHb HepaBHOMepHo, cnopaAHHecKH, xoth MecTaMH 
MOXCeT 06pa30BbIBaTb AOBOAbHO 3Ha4HTeJlbHbie CKOnjieHHR. 

B eBponeficKOH nacTH Pocchh GoAbuian nacTb apeana BHAa npnxoAHTCfl Ha 30Hy Tailrw 
(Averyanov, 2000). CaMbie ceBepHbie nonyjnmHH BCTpenaiOTCB b 30He ceBepo-TaexHbix 
JiecoB, b MypMaHCKOH o6ji. nonynauHH H3 uempanbHOH nacTH apeana, HanpHMep b 
TBepcKoii o6ji., HaxoA&TCB b 30He ioxchoh Taftra. H3 bcctho, hto aaxce b uempanbHbix 
nacTnx apeanoB bhaob mx nonynnuHH Moryr 6biTb HHBa3HOHHbiMH, HopManbHbiMH h 
perpeccHBHbiMH c xapaicrepinyiomHMH hx oHToreHeTHnecKHMH cneicrpaMH (YpaHOB, 
CMHpHOBa, 1969; PaGoTHOB, 1975). OAHaico nonynnuHH HOpManbHoro THna AOMHHHpyioT, 
h ana KaxAOH Taxon nonynnuHH cymecTByeT onpeaeaeHHbiH 6a30Bbin cneicrp, He 
H3MeH5nouiHHC5i b pa3Hbix HacTRX apeana (PaGoTHOB, 1969; CMHpHOBa, 1987; 3ayrojibHOBa, 
1994). 

B cbb3h c 3thm bctbiot CAeAyiomne Bonpocbi. Hto npOHCXOAHT C nonyjIflUHflMH 
C. calceolus Ha ceeepHOH rpaHHixe ero apeana? OcTaioTcn jih nonynnuHH HopManbHbiMH? 
CoxpaHneTcn jih hx 6a30BbiH cneicrp? KaicHM (JxnyicryauHflM noABepxeHbi pa3Hbie ohto- 
reHeTHnecKHe rpynnw? 
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PaHOHbl HCCJieAOBaHHfl 


riony/iauHH C. calceolus H3y4ajiHCb b ueHTpajibHOM nacTH apeana (TBepocaa o6ji.) h 
H a ceBepHoii rpaHHue pacnpocTpaHeHna (MypMaHCKaa o6ji.). 

BbiLUHeBOJiouKHH p-H TBepcKOH o6ji. cymecTBeHHO OTjiHnaeTCH ot jjpyrux, jiaace 
CMOKHbIX C HHM, paHOHOB. Oh XapaKTepH3yeTCfl COHeTaHHeM JiaHflIUacjDTOB 3aHapOBbIX 
paBHHH h xojiMHCToro pejibecjja c npeoOjiajiaHHeM jiecHbix h Gojiothwx jiaHmuacJyroB 
(HeBCKHH, 1956; KajiMbiKOBa, 1960). KjiHMaT— yMepeHHO-KOHTHHeHTajibHbw c OojibiuHM 
KOjiHHecTBOM ocajucoB, mbhcoh 3HMOH h npoxjiajjHbiM jieTOM. CpejwerojiOBafl TeMnepaTypa 
(3.6 °C) yajiHHaeT BereTauwoHHbiH nepnofl ao 6— 7 Mec: c anpejia no 0KT5i6pb (IIlHpoKOBa, 
1960). IlpeoOjia.aaioT noa30jiHCTbie noHBbi c BbixojiaMH h3bccthhkob Ha BepmHHax h 
CKJ iOHax xojimob (raBeMaH, 1960). BecbMa pacHJieneHHbiH pejibecjj oOycjiOBJMBaeT necT- 
pory pacTHTejibHoro noxpOBa (HeBCKHH, 1956). BepnniHbi h oTnacTH CKJiOHbi xojimob 
nOKpbITbl COCHOBbIMH JieCaMH, B KOTOpbIX MOXOBOH nOKpOB nOHTH OTCyTCTByeT, a 
TpaBOCTOH 6oraT h pa3HOo6pa3eH. Ha CKJiOHax xojimob h rpaji BCTpen biotch CMemaHHo- 
cjioxvHbie (ocwHOBO-ejiOBbie pa3HOTpaBHbie) Jieca, a b hhxchhx nacTHX ckjiohob — ochho- 
BO-ejioBo-cocHOBbie axonHTOBbie. BojiOTa Taoce CBoeo6pa3Hbi. 4ame ohm HH3HHHoro 
THna, ocoKOBo-TpaBHHbie, peace — nepexojworo Twna c HajiHMueM cc^araoBoro noicpoBa. 

MypMaHCKaa o6ji. HaxojjHTca b aTJiaHTHKO-apKTHMecKOH KJiHMaTHHecKOH 30He yMe- 
peHHoro noaca co cpejiHeroflOBOH TeMnepaTypoH -1.3 °C h TpexMecHHHbiM nepnoaoM 
BereTauHH: c hiohb no ceHTaOpb. Bjihbhhcm Tenjioro Mopcxoro TeneHHB oOycjioBjieHa 
omocHTejibHO MBncaa 3HMa, a Taicace BJiaacHoe h npoxjiajiHoe jieTO. CneuH(J)HKa npoHB- 
JieHHB C()aKTOpOB nOMB006pa30BaHHB 3aKJHOHaeTCB B OTCyTCTBHH KpHOreHHbIX BBJieHHH, 
3a HCKjnoHeHHeM ce30HHbix. reorpacjDHHecKoe nojioaceHHe perHOHa h npeacae Bcero 
MHrKHH KjiHMaT no cpaBHeHHio c panoHaMH Kpamiero CeBepa, pacnojioaceHHbiMH boctoh- 
Hee Kojibcjcoro n-oBa, onpeflejnnoT pa3BHTHe 3jiecb npeHMymecTBeHHo OopeajibHon 
paCTHTejlbHOCTH'(cOCHOBbIX H eJIOBO-6epe30Bb!X JieCOB), CMeHBIOUXeHCB npw npOJIBHaceHHH 
Ha ceBep h c yBejiHneHHeM BbicoTbi mccthocth 6epe30BbiMH KpHBOjiecbBMH, KycTapHHH- 
KOBbiMH h jiHiiiaHHHKOBbiMM TyHjapaMH (IJ[HH3epjiHHr, 1934; Mhlukhh, 1953; PaMeiiCKaa, 
1983). 


06 ieKT HCCJieaoBaHHH 

C. calceolus — MiiorojieTHHH TpaBJiHHCTbiH nojiHKapnHK, c ojiHOTHnHbiMH roaHHHbiMH 
noOeraMH, bosoGhobjibioiumhch CHMnojiMajibHo; KopoTicoKopHeBHmHO-rHnoreoreHHoe pac- 
TeHne (CepeOpsncoB, 1964; BjiHHOBa, 1993; Kull, 1999). B MypMaHCKOH o6ji. KopHeBHiue 
y 3Toro BHaa HaxojiHTca 6jih3ko k noBepxHOCTH noHBbi, Ha rjiyOHHe 5 cm; b 6ojiee loacHbix 
perwoHax — TBepcKOH h Mockobckoh oOjiacrflx, 3ctohhh — Ha rciyOnHe 10 cm (fleHH- 
coBa, BaxpaMeeBa, 1978; Kull, Kull, 1991; HauiH HaOjnojieHHfl). IlpocTpaHCTBeHHoe 
pacnojioaceHne yace OTMepuiwx noOeroB no othouichhio k cymecTByiomHM, a Taicace k 
nojioacenHK) noneic B03o6HOBJieHH» xapaKTepH3yeTC5i 3aicoHOMepHocTbio, Tax Ha3biBaeMbiM 
«cyMMHpyiomHM» MexaHH 3 MOM pocTa (Blinova, 2000). Kaacflbin hobmh no6er o6pa3yeTca 
Ha HexoTopoM yjiajieHHH ot npejibmymero MaTepHHCKoro, ocBaHBaa xaacAbiH roa hobum 
ynacTOK npocTpaHCTBa. KopHeBaa cncTeMa npeacTaBJieHa acecTKHMH umypoBHjiHbiMH 
npHAaTOHHbIMM KOpHBMH, 3 aKJiajIblBaiOmHMHCB AOBOJlbHO paHO, B nepHOA BHyTpHnoneH- 
hopo pa3BHTHfl no6era, h acnBymnMH jiocTaTOHHo jiojiro, ao 25 JieT, ecjiH ynecTb B03pacT 
oraejibHbix ynacTKOB KopHeBnma (EiiHHOBa, 1998a). JlHCTopacnojioaceHHe — cnHpanbHoe. 
JIwcTbfl npe^cTaBJieHbi 3 cjiopMauHHMH: HH30Bbie — HeiuyeBHAHwe h BJiarajinmHbie, jincTba 
cpejiHHHOH cjjopMauHH, BepxymeHHbie — 6paKTeH. roziHHHbie no6em name c ojiHHOHHbiM 
UBeTKOM; Hpe 3 BbmanHO peaKO y 3Toro BHAa b MypMaHCKOH o6ji. o6pa3yeTCJi jiBa UBeTKa, 
xotji b TBepcKOH o6ji. aByiXBeTKOBOCTb He peaKocTb. 3aBa3b He cKpyneHHaa. Hnoa — 
Kopo6oHKa, juihhoh 25—45 mm, pacKpbiBatomaacB inecTbio npoaojibHbiMH uicjuimh. Ce- 
MeHa oneHb MCJiKne, BepeTeHOBHaHbie, 6e3 3H,aocnepMa, c npo3paHHOH cemaTOH o6ojioh- 
Koii h HeAHcjx^epeHUMpOBaHHbiM 3 apoabimeM (Burgeff, 1936; Arditti, 1967, 1979). 
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Ha Gojibiuew nacTH CBoero apeajia C. calceolus pacTeT b MejiKOJiHCTBeHHbix h xbohhmx 
jiecax, peace ninpoKOJiHCTBeHHbix (Hcbckhh, 1935; OpJiOBa, 1954; CMOJibflHHHOBa, 1976; 
fleHHcoBa, BaxpaMeeBa, 1978; Moore, 1980; MBaHOBa, 1987; BaxpaMeeBa h Ap., 1994; 
Cribb, 1997; Kull, 1999; Averyanov, 2000). ripeanoHHTaeT cpeAHeyBnaacHeHHbie, 6oraTbie 
H3BecTbio (peace cnaOoKHCJibie) nonBbi. B ycnoBnax cpeAHeii nonocbi eBponencicoH nacTH 
GbiBinero CCCP, a Taicace b EBpone name pacTeT Ha AepH0B0-n0A30AHCTbix noHBax, 
peace — T0p^)HHMCT0-60J10THbIX. 

TeMnbi npoxoacAeHwa (JjeHonorHHecKHx cj3a3 y C. calceolus oneHb cwjibHO 3aBHCHT ot 
noroAHbix ycnoBHH BereTauHOHHoro ce30Ha. B ueHTpajibHbix perwoHax Pocchh — TBep- 
ckoh o6ji. — ero BereTauwa HanwHaeTCH bo BTopon nojiOBHHe anpena. UBeTeHHe HacTy- 
naeT b KOHue Mas h npoAonacaeTca okojio 2 HeA. ilnoAOHOUjeHHe ajihtca ao aBrycTa, xoraa 
HacrynaeT pacceHBaHHe ceMAH. B loacHbix pawoHax MypMaHCKOH o6ji. nepBbie 3Tanw 
BereTauHH npoxoAflT b 3-h AeicaAe Maa (Bopo6beBa, MocKBHHeBa, 1987), Toraa KaK b 
ueHTpanbHOH nacTH perwoHa aKTHBHbie pocTOBbie npoueccbi ot pa3BepTbiBaH ha JiHCTbeB 
ao 6yTOHH3auHH HAyr c 10 no 20 hjoha. B 6ojiee loacHbix nonynauHax cpeAHaa AaTa Hanajia 
UBeTeHHa — 24 hjoha (Bopo6beBa, MocKBHHeBa, 1987). B ueHTpajibHon nacTH MypMaH- 
ckoh o6ji. MaccoBoe uBeTeHne nonynauHH 3Toro BHAa ajihtca c 1 no 15 hioaa. HeMHoro- 
HHCJieHHbie nnoAbi o6pa3yiOTCH b 1-h nojiOBHHe aBrycTa. B 3to BpeMA noGerw nojiHOCTbio 
coxpaHHioT 3ejieHyio oxpacKy JiHCTbeB. Ecjih He GbiBaeT cnnbHbix 3aMopo3KOB, ohh 
OCTaiOTCB B TaKOM COCTOHHHH AO KOHLja aBiyCTa. Co3peBaHHe CeMAH npOHCXO^HT AOBOJIbHO 
Aonro, h ceMeHa pacceHBaiOTCA yace b cepeAHHe oktaGpa, KorAa HanHHaeT 4)opMHpoBaTbca 
CHeaCHblH nOKpOB. 


MeTOAHKa 

Pa6oTy npoBOAHAH Ha nocTOAHHbix nnomaAKax b 1988—1990 rr. b BbiuiHeBonou- 
KOMp-He TBepcKOH o6ji. h b 1992—1998 rr. b AnamrcKOM p-He MypMaHCKOH o6ji. 
B KanecTBe cneTHOH eAHHHUbi OTMenanH roAHHHbin no6er, cHHTaa ero caMocTOATenbHbiM 
hctohhhkom bo3achctbha Ha cpeAy, «ycjiOBHOH oco6bio» (UeHononynAUHH..., 1976), HJ1H 
paMeTOH (Harper, 1977). B MypMaHCKOH o6ji. KapTHpOBajiH KaacAbiii no6er b KBaApaTe 
10 x 10 m, b TBepcKOH o6ji. 6buia 3anoaceHa nocTOAHHaa TpaHceKTa 2 x 6 m. B MypMaH- 
ckoh o6ji. HccneAyeMaa nonynauHA — jiOKajibHaa, b kotopoh yHHTbiBajiHcb Bee oco6h. 
B TBepcKOH o6n. nonynauHA — KOHTHHyanbHaa, b Hen H3ynajiacb TOJibKO nacTb noOeroB 
C penpe3eHTaTHBHOH Bbl6opKOH. 


Pe3yjibTaTW h o6cy*AeHHe 

1. OnToueHOTHHecKaa xapaKTepHCTHKa MecTooGHTaHHH ueHono- 
n y ji a u h ft. 

06e nonyjiHUHH pacnojiarajiwcb b cocHAKax MoacaceBenoBbix c TpaBAHbiM noKpbiTHeM 
h BbicoKOH njiOTHOCTb noOeroB C. calceolus. B TBepcKOH o6ji. AOMHHHpoBann KpynHbie 
KopHeBHmHbie BHAbi (Inula salicina L., Convallaria majalis L., Primula veris L., Rubus 
saxatilis L.), pa3pacTaiomHeca BereTaTHBHO, hto (})opMajibHO o6eAHano bhaoboh cocTaB 
b KOHKpeTHbix cJ)HToueH03ax (fleMeHTbeBa, 1989). Xota cocTaB TpaBaHO-KycTapHHHKOBO- 
ro apyca 3aMeTHO OTAHHajica b o6ohx cooGmecTBax, BbiaBJieHO mecTb o6iuhx bhaob, 
KOTopbie HrpajiH aKTHBHyio ponb (cm. TaOjiHuy). TaKHM o6pa30M, cpaBHHBaeMbie nonyjifl- 
UHH HaXOAHJIHCb B CXOAHbIX CJ)HTOUeHOTHHeCKHX yCJTOBHAX, XOT« H B pa3HbIX HaCTHX 

apeana. fleTajibHbiw o63op MecTOo6HTaHHH npHBOAHJica paHee (Blinova, 1993; EjiHHOBa, 
1995). 
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Bhah TpaBflHO-KycTapHHHKOBoro Bpyca b cocHAKax MoxoKeBe;ioBbix 
jiaHabiiueBO-^eBBCMJio-6aiiiMaHKOBOM (TBepcKaa o6ji ) h 
KH npeHHO-6auiMa4KOBO-repaHMeBOM (MypMaHCKaa o6ji.) 

C MX npOeKTMBHblM nOKpbITHeM (fin, %) 


TBepcKaa o6ji (26 bh/iob) 

nn , % 

MypMaHCKan o6ji (27 bmhob) 

nn , % 

Alchemilla prasina Juz. 

1.0 



Anemonoides ranunculoides (L.) Holub 

1.0 



Calamagrostis arundinacea (L.) Roth 

1.0 



Carex digitata L. 

2.0 



Convallaria majalis L. 

10.0 



Epipactis atrorubens (Hoffm ex Bernh.) Bess. 

1.0 



Fragaria vesca L. 

2.75 



Galium boreale L. 

1.0 



Galium mollugo L. 

1.0 



Inula sa/icina L. 

4.67 



Origanum vulgare L. 

1.0 



Paris quadrifolia L 

1 0 



Pimpinella saxifraga L 

1 0 



Platanthera bifolia (L.) Rich. 

1.0 



Polygala comosa Schkuhr 

1.0 



Potentilla erecta (L ) Raeusch 

1 0 



Primula veris L. 

7.7 



Trifolium pratense L. 

1.0 



Veronica chamaedrys L. 

1.0 



Vicia sepium L. 

1.0 



Chamaenerion angustifolium (L ) Scop 

1.0 

Chamaenerion angustifolium (L.) Scop. 

5.0 

Cypripedium calceolus L. 

11.0 

Cypripedium calceolus L. 

15.0 

Orthilia secunda (L.) House 

1.0 

Orthilia secunda (L.) House 

2.3 

Ranunculus acris L. 

1.0 

Ranunculus acris L. 

2.3 

Rubus saxatilis L. 

1 0 

Rubus saxatilis L 

20 

Solidago virgaurea L 

1.0 

Solidago lapponica With. 

3.0 



AveneUa flexuosa (L.) Drej 

<1.0 



Bistorta vivipara (L.) S. F. Gray 

1.0 



Cirsium heterophyl/um (L.) Hill 

4.0 



Coe/oglossum viride (L.) C . Hartm. 

1.0 



Empetrum hermaphroditum Hagerup 

1.0 



Equisetum sy/vaticum L. 

7.0 



Geranium sylvaticum L. 

9.0 



Hieracium sp. 

1.0 



Ledum palustre L. 

1.0 



Linnaea borealis L 

30 



Luzula pi/osa (L.) Willd. 

1.0 



Melampyrum sylvaticum L. 

1.0 



Me/ica nutans L . 

43 



Moneses uniflora (L ) A Gray 

<1.0 



Parnassia palustris L. 

1.0 



Pyrola rotundifolia L. 

1.0 



Se/aginella selaginoides (L ) Link 

<1 0 



Trientalis europaea L. 

<1.0 



TroUius europaeus L. 

<1 0 



Vaccinium myrtillus L 

1 0 



V vitis-idaea L 

1.0 


n p h m e 4 a h n e Ha 3 Bami 5 i pacTeHiift aaHbi no C K HepenaHOBy (1995) 
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2. OHToreHe 3 h BbiaejieHHe OHTore h eTH h ec khx rpyrm 
J1 cimeHniHbiu nepuod 


CeMeHa C. calceolus ocTaiOTCH aonroe BpeMH b KopoGonxe. Hx moxcho eme oGHapy- 
xcHTb BecHOH cjiejryiomero maa. Ohh hmciot jrocTaTOHHO oG'beMHyio ceMeHHyio xoxcypy, 
COCTOHLUyiO H3 OKpailieHHblX TeMHO-KOpH4HeBbIX KJieTOK. JXnHHa CeMHH COCTaBJiaeT 1.3 MM, 
imipHHa — 0.26 mm, flHaMeTp 3apoabiina Gyaymero npopocTKa He3HanHTejieH — 0.2 mm 
(Ziegenspeck, 1936; fleHHcoBa, BaxpaMeeBa, 1978). B HacToamee BpeMH npaKTHHecKH 
HeH3BecTHo, cKOJibKo BpeMeHH npoxojjHT ot nonauaHHH ceMeHH b noHBy ao Hanajia 
pocTOBbix npoueccoB h o6pa30BaHHH npoToxopMa. HMeeTca pa# jraHHbix (Irmisch, 1853; 
Ziegenspeck, 1936; Moller, 1987) o npoxo)KaeHHH HanajibHbix (noa3eMHbix) aranoB 
oHToreHe3a jjo o6pa30BaHHH 1-ro Ha,a3eMHoro no6era: 3 tot nepnoj* juihtca xax MHHHMyM 
5 JieT. B jiaOopaTopubix ycjioBHax no6er c nepBbiM 3ejieHbiM jihctom moxcct noHBHTbca 
nepe3 14—20 He,a (CaBHHa, 1964; Smreciu, Currah, 1989). 


FI p e e e h e p a mu e hu u nepuod 

IlocKOJibKy b jiHTepaType nacTO BCTpenaeTca pa3Honnacne npn o6o3naHeHHH Mopc{}o- 
jiorHHecKHX cTpyKTyp HaHajibHbix cTajjHH oHToreHe3a, KOTopbie npoTexaiOT Gojibmen 
nacTbio no^eMHO, Mbi cneflyeM KJiaccncJjHKauHH, npejuioxceHHOH jyur KopHeicjiy6HeBbix 
opxHaHbix (BjiHHOBa, 19986). A hmchho, ceMH — npoTOKopM — npopocTOK — joBeunjib- 
Hoe pacTeHHe. npHHeM no,a «npopocTKOM» noHHMaeM cjiejjyiomee 3a npoToxopMOM 
B03paCTH0e COCTOflHHe, OTJlHHHTeJlbHOH OCo6eHHOCTbIO KOTOpOrO flBJlfleTCH HaJIHMHe B 
Ha,a3eMHOH nacTH nepBoro 3ejieHoro jiHCTa, a b noj^eMHOH — npoToxopMa h OTcyTCTBwe 
pyGuoB ot npeflmecTByioiuHx noGeroB (hx eme He 6biJio). Y lOBeHHJibnoro pacTeHHB 
roflHHHbiH no6er He nepBoro nopaaica (tot yxce OTMep), a Ha HaHHHaioLueM o6pa30BbiBaTbc» 
KopHeBHiue yxce HMeerca py6eix ot nepBoro OTMepuiero no6era. 

TlpopocmoK (p). B nofl3eMHOH ccj)epe HMeeTca flBypa3BeTBJieHHbiH npoToxopM KopHH- 
HeBoro uBeTa b coctohhhh cnjibHOH mhkoph3hoh HH^JeKixHH. KopHeBHmHbiH ynacTOK noGera 
coctoht H3 2 MeTaMepoB, Ha ojihom H3 KoTopbix — cnamaa noHKa. Ha,a3eMHbiH no6er 
COCTOHT H3 3 MeTaMepOB, nepBbie 2 H3 KOTOpbIX C JIHCTbHMH HH30B0H (j)opMauHH, a 
cjie^yiouxHH — c nepBbiM jihctom cpejiHHHOH (JjopMauHH. Ha accHMHJiHpyiomeM jihctc 
ojiHa cpejjHHHaa xcnjiKa, GoxoBbie pa3BHTbi cjiaGo. BbicoTa naxneMHOH nacTH no6era 
2 — 4 cm. 

JOeemuibHoe pacmenue (j). BbicoTa naa3eMHOH nacTH no6era — 2—6 cm, Ha eaHHCT- 
BeHHOM (B peAKHX CJiynaflX HX flBa) JIHCTe CpeflHHHOH (j)OpMaUHH pa3MepOM 2x0.5 CM 
xopouio 3aMeTHbi 3 xchjikh. IlpHflaTOHHbix KOpHen — 2 — 4. HMeeTca npoToxopM, 
3apaxceHHbiH 3H,ao(f)HTHbiMH rpn6aMH. 

HMMamyphoe pacmenue (im). Han6oJiee MHoroHHCJieHHaa rpynna pacTeunn b nony- 
jihuhhx. BbicoTa Haa3eMHoro no6era — 4—15 cm. JlncTbeB cpejiHHHOH cj)opMauHH — 
2—3, juihhoh 5—7 cm, LUHpHHOH 2—4 cm. )Khjiok 10 20. 

B3pocjioe eeaemamuenoe pacmenue (v). Hapajiy c HMMaTypHbiMH pacTeHHAMH Han6ojiee 
o6iuHpHaB rpynna. Bojiburaa nacTb H3 hhx BereTaTHBHoro npoHcxoameHHH. BbicoTa 
HaA3eMHOH nacTH pacreHHH — 15—30 cm. JlncTbeB cpejiHHHOH c})opMauHH — 2 — 3, ajihhoh 
8—10 cm, iiiHpHHOH 4—6 cm. >Khjiok — 20 — 30. Cneayfl pa,ay aBTopoB (fleHncoBa, 
BaxpaMeeBa, 1978; TaTapeHKO, 1991; EbmeHKO, 1992), Mbi onpeaejiaeM 3 Ty rpynny ica k 
B 3pocjibie BereTaTHBHbie pacTeHHa, nocKOJibxy nacTO He npe^cTaBJiaeTca B03MoxcHbiM 
pa3jiHHHTb b nonyjumHHX BHprHHHJibHbie pacTeHHa h BpeMeHHO HeuBeTymne reHepaTHB- 
Hbie. 
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fe He pa mue Hbiu nepuod 


renepamuenoe pacmenue (g). BbicoTa Hafl3eMHOH nacTH — 20 — 40 cm. JlHCTbeB 
cpeflHHHOH cjiopMauHH — 3—4. rio6er 3aKaHHHBaeTca ubctkom. Pa 3 Mepbi jincra cpeflHH- 
hoh cjiopMauHH: juiHHa 10 — 17 cm, uiHpMHa 5 — 10 cm. >Khjiok — 30—40. 


IlocimeHepamueHbiu nepuod 

CemuibHoe pacmenue (s). BbicoTa HaA3eMHOH nacTH — 3 — 6 cm, eflHHCTBeHHbw jihct 
cpeAHHHOH (JjopMauHH npnxcaT k 3eMJie. Ero pa3Mepbi 3(5) x 2(3) cm. 3tot jihct, KaK 
npaBHJio, cwjibHo noBpeacfleH, jiHCTOBaa njiacTHHKa flecJ)opMHpoBaHa, MecTaMH hmciotch 
pa3pbiBbi. >Khjiok — 40—50. rioa 3eMjien pacnojiaraeTca aoBOJibHo ;uiHHHoe (8— 10 cm) 
KopHeBHiue. 

IlpoflOJDKHTejibHOCTb OHToreHe3a C. calceolus, no jiHTepaTypHbiM aaHHbiM (Irmisch, 
1853; Ziegenspeck, 1936; Kull, Kull, 1991) h HauiHM HaOjnofleHHHM, cocTaBjiaeT 15—25 
h 6ojiee jieT. rio-BH^HMOMy, b MypMaHCKoii o6ji. nacTb oco6ew He npoxo^HT noJiHoro 
UHKJia OHToreHe3a, nepexoaa H3 BereTaTHBHoro coctohhhh cpa3y b ceHHJibHoe, MHHya 
reHepaTHBHbiH nepnoa, BCJieacTBHe 3KCTpeMajibHbix ycjioBHH Ha ceBepe. 


3. HwcjieHHOCTb h njioTHOCTb nonyjiHUHH (pnc. 1) 

B o6enx nonyji5iuH5ix 3aperHCTpHpoBaHa OTHocHTejibHo BbicoKaa HHCJieHHocTb no6e- 
roB, okojio 200, npH 3tom excero^Hbie (JjjiyKTyauHH hhcjichhocth cocTaBJuuiH okojio 30 
no6eroB b TBepcKoii o6ji. h ro 50 noOeroB b MypMaHCKOH o6ji. IIjioTHocTb nonyjiauHH 
Ha 1 m 2 cocTaBHJia 17 no6eroB b ueHTpe apeajia h 2 no6era Ha ceBepe. OaHaxo pa3HHua 
b ruiOTHocTH Oojibiue o6ycjioBjieHa oco6eHHOCTHMH pa3MemeHHH nonyjiauHOHHbix jioKy- 
COB, HexcejlH nJlOTHOCTblO CBMHX JIOKyCOB. 


4 . MHCJieHHOCTb UBeTymwx h HeuBeTymwx no 6 eroB (pnc. 1 ) 

B TBepcKOH o6ji. hhcjio reHepaTHBHbix no6eroB OKerojjHO BapbHpoBajio aoBOJibHo 
3HaHHTeJlbHO, OT 30 flO 67 , H B npOIieHTHOM COOTHOUieHHM flOJIH HX H3MeH5IJiaCb c 18.6 
no 31 . 6 . Hhcjio HeuBeTymnx noOeroB, coctohiuhx h3 mojio^oh nacTH nonynauHH (iOBe- 
HHJibHbie, HMMaTypHbie h BereTaTHBHbie pacTeHna) h nocTreHepaTHBHbix oco6en, npeBbi- 
uiano reHepaTHBHyio rpynny nonynauHH b 2 h 6ojiee pa3 h KoneOajiocb He3HaHHTejibHo; 
B UeJIOM 3TH KOJie6aHHH COCTaBHJIH OKOJIO 10 %. 

no MHorojieTHHM joiaHHbiM, b MypMaHCKOH o6ji. hhcjio reHepaTHBHbix no6eroB H3Me- 
HUJiocb Majio, ot 6 (3 %) flo 20 (8 %), 3a HdononeHneM 1998 r., Koraa BnepBbie HaGjiioua- 
Jiocb peKop^Hoe hhcjio uBeTymnx no6eroB — 51 ( 24 %), h b pe3yjibTaTe BereTaTHBHaa 
nacTb nonyjiHUHH coKpaTHJiacb Ha 20 %. Hhcjio HeuBeTymnx no6eroB b aecaTKH pa3 
npeBbiuiajio hhcjio reHepaTHBHbix, npH 3 tom roaoBbie cJjjiyKTyauHH 6 hjih He6ojibiuHMH h 
COCT aBJIHJIH B CpeflHeM 5 %. 


5. OHToreHeTHnecKHe cneKTpw h hx jiHHaMHKa (pnc. 2) 

B OHToreHeTHnecKOM cneKTpe 1989 r. b TBepcKOH o6ji. npeo6jia,aajiH HMMaTypHbie 
pacTeHHa (~44%), ynacTHe apyrnx rpynn, b tom HHCJie lOBeHHJibHOH, 6biJio Taxxce 
3HanHTejibHo. B cjieuyiomeM, 1990 r., b cneKTpe uoMHHHpoBann HMMaTypHbie h reHepa- 
THBHbie pacTeHHH, HMeHHo juih 3thx 2 rpynn xapaKTepHa HanOojibiuaa aMnjiHTyaa (17 h 
22 no6era cootbctctbchho). 
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Phc. 1. Hhcjio no6eroB b nonyjiflUHflx Cypripedium calceolus L. 
no ropii 30 HTann — rojibi, no BepTiiKann — hhcjio no6eroB. 




Phc. 2 JXhhbmhkb cneKTpa OHToreHeTHHecKHx rpynn (b a6cojnoTHbix HHCJiax) b nonyjMiiiHJix Cypripedium 
calceolus L. b cocHHKax MOxc>KeBejiOBbix jiaHAbiineBO-iieBJicMJio-GaiiJMaHKOBOM (TBepcxaii o6ji.) h KHnpeHHO-6aiiJ- 

MaHKOBO-repaHHeBOM (MypNiaHcicasi o6ji.). 

06o3HaHeHHfl Te xe, hto h Ha pnc. 1. noacHeHHH b TexcTe. 
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CeMHJieTHHe HaGjnoaeHHa b MypMaHCKOH o6ji. noKa3biBaK)T Gojibinyio cTa6HJibHOCTb 
(J)OpMbl OHTOreHeTHHeCKHX CneKTpOB C aGcOJHOTHblM AOMHHHpOBaHHeM B3pOCJlbIX BereTa- 
THBHbix noGeroB, ao 85 % b OTaejibHbie roflbi. Cpean apyrnx rpynn TOJibKO HMMaTypHaa 
OTJlHMaeTCJI OTHOCHTeJlbHO BbICOKHM ynaCTHeM, OKOJIO 20%. CaMblH HH3KHH ypoBeHb y 
reHepaTHBHOH (—5%) h lOBeHHJibHOH (—3%) rpynn. ExceroaHaa anHaMnxa xapaKTepHa 
ajw Bcex B03pacTHbix rpynn: ee MaKCHMajibHaa aMnjiHTyaa cocTaBjiaeT 47 noGeroB b 
B ereTaTHBHOH h HMMaTypHbix rpynnax. 

EojIbUIHHCTBO pOCCHHCKHX HCCJieAOBaTeJieH BbiaeJIflIOT 4 THna OHTOreHeTHHeCKHX 
CneKTpOB! JieBOCTOpOHHHH, OAHOCTOpOHHHH CHMMeTpHHHblH npaBOCTOpOHHHH H flByBep- 

uiHHHbiH (UeHononyjiflUHH..., 1977, 1988; 3ayrojibHOBa, 1994). Ilpn stom KaxmbiH H3 hhx 
xapaKTepH3yeTca aoMHHHpoBaHHeM onpeaeaeHHon rpynnbi (rpynn). Tax, b jieBOCTopoH- 
HeM cneKTpe npeoGaaaaioT MOJioabie ocoGh, b npaBOCTopoHHeM — CTapbie, b oaHOBep- 
ujhhhom — reHepaTHBHbie, a b aByBepuiHHHOM — h Moaoabie, n CTapbie. C o^hoh 
CT opoHbi, Taxaa xoMnaxTHaa KJiaccn(j)HKauHa yaoGHa npn xapaKTepncTHxe cnexTpoB, a 
cneflOBaTejibHo, n nonymmHH. C apyron CTopoHbi, oneBHaHO, hto xcecTKaa Koppejifluna 
Mexcay rpacJ}HHecKHM H3oGpa)KeHHeM cneKTpoB h aoMHHHpoBaHHeM onpeaeaeHHon ohto- 
leuernnecKOH lpymibi ne Bceraa oGbexTHBiia, iianpHMep, ecjin b cneKTpe BbiaeJiaiOT 
TOJibKO 4 rpynnbi (/, im , v, g), a He 7—8 (/, zm, mjih (j + ini ), v, g,, g 2 , g 3 , 55, s) 
(UeHononyjiauHH..., 1976, 1988). IlepBbie 4 rpynnbi rnnpoKo Hcnojib3yioT npH H3yneHHH 
opxnaHbix, nocKOJibxy y MHornx H3 hhx He yaaeTCfl oGHapyxcHTb ocoGeii ceHHJibHoro 
nepnoaa b nonyjumHflx jihGo aoaa hx oneHb HeGojibinaa. H Toraa npH MaxcnMyMe 
reHepaTHBHbix pacTeHHH GbiBiunn oaHOBepmHHHbin cnexTp npeBpamaeTca b npaBo- 
CTOpOHHHH, npH aOMHHHpOBaHHH BereTaTHBHbIX noGerOB «JieBOCTOpOHHHH» CTaHO- 
BHTca npaBOCTopoHHHM, GHMoaajibHbiH HMeeT npeoGaaaaHne lOBeHHJibHOH h reHe¬ 
paTHBHOH (a He ceHHJibHOH) rpynn h TOJibKO JieBocTopoHHHH c npeoGjiaaaHneM lOBeHHJib- 
Hbix h HMMaTypHbix pacTeHHH GyaeT HHoraa (Ge3 ynacTna B3pocnbix BereTaTHBHbix 
noGeroB) cooTBeTCTBOBaTb KJiaccnnecKOMy neBocTopoHHeMy (Vakhrameeva, Tatarenko, 
1998). Bo H 3 Ge>KaHne Heaopa 3 yMeHHH b aaHHon paGoTe yKa3aHa jinuib aoMHHaHTa(bi) 
cneKTpa. 

Bbicoxaa h aoBoabHO cTaGnabHaa, HecMOTpa Ha exceroaHbie c|xnyKTyauHH, hhcjich- 
HOCTb, HajiHHHe b cocTaBe pa 3 H 0 B 03 pacTHbix ocoGen, oTcyTCTBne 3aHoca 3anaTKOB H3BHe, 
noKa3biBaiOT, hto oGe H3ynaeMbie nonynaunn — HopManbHoro THna. 

B TBepcKOH oGji. OHToreHeTHHecKne cneKTpbi coctoat h 3 ocoGen npereHepaTHBHon h 
reHepaTHBHOH rpynn. YnacTne Bcex rpynn aoBoabHO BejiHKo, hto oTpa^caeTcn HaaoBOJibHo 
nponopuHOHajibHOM cneKTpe: yBejinneHne hhcjichhocth oaHon h 3 rpynn KOMneHCHpyeTCH 
yMeHbmeHHeM hhcjichhocth apyron, ho npn stom coxpaHaeTca Bbicoxaji HanoJiHeHHOCTb 
Bcex rpynn. B uejioM cneKTpbi BbirciaaflT oneHb 3aopOBbiMH h ypaBHOBemeHHbiMH: HanGo- 
jiee aKTHBHbie OHToreHeTHHecKne rpynnbi (npereHepaTHBHaa h reHepaTHBHaa) cTpeMflTca 
k 3KBHBajieHTHOMy ynacTHK). Taxon BapnaHT OHToreHeTHHecKoro cneKTpa aoaxceH GbiTb 
xapaKTepeH aJifl ueHTpa apeana Bnaa npn GjiaronpnaTHbix ycjiOBHax npoH3pacTaHHH. 

B MypMaHCKOH oGji. OHToreHeTHHecKne cneKTpbi coctoht H3 ocoGen npereHepaTHB- 
hoh, reHepaTHBHOH h nocTreHepaTHBHon rpynn. CneKTpbi oneHb HenponopunoHanbHbie, 
xotji hx cj)opMa cTaGnjibHa b TeneHne paaa JieT. OaxTHnecxH penpe3eHTaTHBHbiMH 
aBJi5HOTca TOJibKO rpynnbi BereTaTHBHbix h HMMaTypHbix pacTeHHH, c aGcojnoTHbiM 
JlOMHHHpOBaHHeM B3pOCJlbIX BereTaTHBHbix noGeroB. flOJIB lOBeHHJIbHbIX, reHepaTHBHbix H 
ceHHJibHbix pacTeHHH oneHb He 3 HaHHTejibHa. Taxon Tnn cneKTpa xapaKTepeH jyia nony- 
jiiiUHH Ha rpaHHue pacnpocTpaHeHHB BHaa. CneKTpbi oneHb HeypaBHOBeineHHbie: xapax- 
TepHo nocTOHHHoe rocnoacTBo TOJibKO oahoh, HereHepaTHBHOH, rpynnw; HHHTO)KHoe 
ynacTHe reHepaTHBHOH rpynnbi, otbctctbchhoh 3a nonoJiHeHHe nonyjiauHH hobwmh 
ceMeHHbiMH 3anaTxaMH, h, KaK cjieacTBHe, BecbMa hh3khh npoueHT lOBeHHjibHbix pacTe¬ 
HHH, t. e. nonyjwuHfl, b ochobhom BereTHpyeT. Xoth, Kax h3bcctho, aaxce oaHH kjioh 
woxceT cymecTBOBaTb aoBOJibHo aojiro (Wells, 1994). 

HccjieaoBaHne nonyjismHH C. calceolus b 3ctohhh (Kull, 1995a) noxa3ajio, hto 
aMiuiHTyaa cjjjiyKTyauHH b cocHflxe cocTaBHJia okojio 90 noGeroB (143 231), t. e. 3Ta 

BejiHHHHa Gbuia 3 HanHTejibHO Bbime, neM b TBepcxon h MypMaHCKOH oGjiacTax. TaKHM 
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o6pa30M, nonyjiflUHAM C. calceolus b pa3Hbix nacTJix apeajia npncym ahhbmh 3 m, h 
HHCJ ieHHocTb nonyjiHUHH cKanKOo6pa3Ho H3MeHaeTca no roAaM, ocTaBaacb b cpeAHeM Ha 

OflHOM H TOM xce ypOBHe. IlpHHHHbl H3MCHeHH5I HHCACHHOCTH, OAHaKO, pa3AHHHbl. 

B TBepcKOH o6ji., ohcbhaho, BbicoKaa h CTaGnnbHafl penpoAyKUHfl Be^eT k BbicoKOMy 
ypOBHIO npOpOCTKOB H K)BeHHJlbHbIX paCTCHHH. TaOCe yBeJIHHeHHe HHCACHHOCTH MO)KeT 
npoH30HTH b pe3y/ibTaTe oAHOBpeMeHiioro pa3BHTH5i 2 noneK bosoGhobachha Ha npoKCH- 
ManbHbix KOHuax KopHeBHina hjih npo6y>KaeHH5i cnamux noneK Ha ero yaa/ieHHbix 
ynacTKax. HecMOTpa Ha GnaronpHATHbie bo3moxchocth Ana pa3BHTHa, 3HaHHTejibHoro 
yBejiHHeHHH hhcachhocth He nponcxoAHT. Hccomhchho, cymecTByiOT h TopM03fluuHe 
(})aKTopbi. Tax, npopocTKH h lOBeHHJibHbie pacTeHHA — caMbie yH3BHMbie rpynnbi b 
)KH3HeHHbIX UHKJiaX MHOrHX pacTeHHH, B TOM HHCJie OpXHAHblX (EaTaAOB, 1998), c 

HaHBblCUJHM ypOBHeM CMepTHOCTH. TaO<e H3BCCTHO, HTO KJlOHbl, AOCTHHUHe 20-40 CM 

b AnaM., 3aMe^jiaiOT CBoe BeTBJieHHe (Kull, 1999). KpoMe Toro, h b cpeAHen no/ioce 
eBponeflcKOH nacTH Pocchh cymecTByeT yrpo3a noBpe>KACH ha noGeroB. Ho, BepoATHO, 
npw 3 tom CTpa^aioT He oceHHHe noHKH (noGern), a BeceHHHe: KopHeBHme b TBepcKOH o6ji. 
pacnonaraeTCH rnyGxce, neM Ha ceBepe, h oceHbio nonKH He bhahm y noBepxHocTH nonBbi. 
HanpoTHB, 3aMopo3KH b KOHue anpejiH, Koraa nponcxoAHT aKTHBHbin pocT noGeroB, 
bo3moxcho, CHJibHo noBpexcAaiOT pacTeHHH, hto OTpa>xaeTC5i Ha hx hhcjichhocth. B Myp- 
MaHCKOH o6ji. h ceMeHHoe, h BereTaTHBHoe pa3MH0xceHHe nponcxoAAT oneHb peAKO. 
ri03TOMy H3MeHeHHe HHCJieHHOCTH MOACHO CHHTaTb pe3yjlbTaTOM BTOpHHHOro nOKOA H 
o6Mep3aHHH nonex. 

Kax h b TBepcKOH o6ji., hhcjio reHepaTHBHbix noGeroB b sctohckhx nonynAUHAX oneHb 
CHJibHo BapbnpoBajio no roAaM, ot 46 ao 78, h npoueHT UBeTymnx noGeroB b nonynAUHH 
aoxoaha a o 60 (Kull, Kull, 1991; Kull, 1995b, 1998). Ohcbhaho, perynApHbie cJwiyKTyauHH 
HHCJieHHOCTH reHepaTHBHbix noOeroB — ApyraA xapaKTepHaa nepTa, npncymaa nonyjia- 
uham C. calceolus. B ueHTpajibHbix nacTAx apeajia rnaBHon npHHHHOH sthx (j)jiyKTyauHH 
MOXceT 6biTb BbicoKaa njiaTa 3a UBeTeHne h njioAOHonieHHe (cost of reproduction). OaHaico 
b HccjieAOBaHHHx, cTaBHBiiiHx uejib BbiHBHTb 3Ty 3aBHCHMocTb (Kull, 1998; Primack, Stacy, 
1998), oHa He noATBepAHnacb, xota oahhm H3 npH3HaKOB Taxoro hctoiuchha abaactca 
nponopunoHajibHoe yBejinneHne hhcjichhocth B3pocjibix BereTaTHBHbix pacTeHHH npw 
cxoahom yMeHbiueHHH ypoBH5i reHepaTHBHbix. Ha ceBepe HHCJieHHocTb reHepaTHBHbix 
noOeroB b nonynAUHAX C. calceolus KOHTpojinpyeTca TeMnepaTypon. He3HanHTejibHoe 
penpoAyKTHBHoe ycHJine (reproduction effort) He 0CJia6ji5ieT KJioHbi. Jlwiub b 1998 r. 
HaGnioAancA nepexoA BereTaTHBHbix ocoGen b reHepaTHBHbie, xax sto moxho 6buio 6bi 
o)KHAaTb b nonyjiHUHflx ueHTpa apeana. 

Paa aBTOpoB nojiaraioT, hto nocKOJibKy GnonornnecKHe cBOHCTBa BHAa (npoAonxcH- 
TenbHOCTb oHToreHe3a, cnocoGbi caMonoAAepxcaHHA h t. a.) Ha npoTAxceHHH apeajia 
cymecTBeHHo He h3mchak)tca, to, bo3mo>kho, y Hero ecTb eAHHCTBeHHbin 6a30BbiH cneKTp 
(CMHpHOBa, 1987; LJeHononynAUHH..., 1988; 3ayronbHOBa, 1994). AHajiH3 opxHAHbix 
pa3HbIX )KH3HeHHbIX (J)OpM TaKAte n03B0AACT BblABHTb 6a30Bbie CneKTpbl AAA KOHKpeTHOH 
)KH3HeHHOH cj)opMbi (Vakhrameeva, Tatarenko, 1998). Bo 3 moacho, b onTHMajibHbix ycjio- 
BH5ix npoH3pacTaHHJi, HanpHMep b ueHTpanbHOH nacTH apeajia, nonynAUHH oahoto BHAa 
b pa3Hbix MecTOoOnTaHHAx HMeiOT cxoahwh 6a30BbiH cneKTp. Ha rpaHHue pacnpocTpaHe- 
HH5I 6a30BbIH cneKTp H3MCHACTCA B 3aBHCHMOCTH OT Toro, KaKOH AHMHTHpyiOHIHH 4)aKTOp 
CAepxHBaeT AaAbHeHuiee npoABH)KeHHe nonynauHH. TaK, Ha ceBepHOH rpaHHue apeajia 
cymecTByeT 2 ochobhwx (JiaKTopa, HeOnaronpHHTHo B03AeHCTByiomHx Ha nonyAAUHH 
C. calceolus h orpaHHHHBaioinHx ero AaAbHenujee pacnpocTpaHeHHe k ceBepy (Blinova, 
2002), KOpOTKHH H AOBOAbHO XOAOAHblH BereTaUHOHHblH CC30H (TCMnepaTypHblH (jjaKTOp) 
h HeAocTaTOK (h Aaxce oTcyTCTBHe) cneuncJjHHecKHx onbiAHTenen. 06a sthx cfiaKTopa 
npHBOAAT npe)KAe Bcero k 3HanHTeAbHOMy coKpameHHio nncna reHepaTHBHbix noGeroB h 
lOBeHHAbHbix pacTeHHH, HMeHHO nosTOMy TaK BeAHKa aoaa BereTaTHBHbix noGeroB. 
EcTecTBeHHo, hto npn tbkhx oGcTOHTeAbCTBax 6a30BbiH cneKTp 3Toro BHAa Ha ceBepe 
oneHb CHAbHo OTAHnaeTCA ot cneKTpa b ueHTpanbHOH nacTH (pnc. 3). IIpHneM moxcho 
H aHTH h npoMexcyTOHHbie BapnaHTbi. TaK, b KapeAHH bha 6bin onncaH b cochhkc c enbio 
h 6epe30H TpaBAHOM c Geranium sylvaticum , Convallaria majalis , Pyrola rotundifolia 
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Phc. 3. Ea30Bbiii cneKTp Cypripedium calceolus L. b TBepcKoii h MypMaHCKoii o6jiacTJix. 
no ropii30HTaJiii — OHToreHeTHMecKne rpynnbi, no BepTiiKami — hiicjio no6eroB. 


(flbHHKOBa h zip., 1997; flbHHKOBa, 1998), t. e. c|3HToreHOTHHecKH oneHb 6 jih3kom k 
H ccjieziOBaHHbiM HaMH. TaM cneKTp C. calceolus oneHb HanoMHHan cneKTp 3Toro BHjia b 
1998 r. b MypMaHCKon o6ji., Korzia nocjie HeoGbiHHo Tenjioro jieTa 1997 r. 3 aMeTHo 
B03poczio mhcjio reHepaTHBHbix no6eroB. B KapejibCKOH nonyjwuHH HHCJieHHocTbio 197 
no6eroB Mojiozibre pacTeHHH cocTaBjnuiH TpeTbio nacTb, reHepaTHBHbie noGern — 24 %, a 
B3pocjibie reHepaTHBHbie — 47 %. 


BbIBOAbI 

HccjieziOBaHHbie nonywiuHH Cypripedium calceolus L. b ueHTpe apeajia h Ha ceBepHOH 
rpaHHLie pacnpocTpaHeHHfl — HopMazibHbie, nojiHOHJieHHbie, ho pa3JiHHaiOTca no oHTore- 
HeTHnecKOH CTpyKType. B ueHTpajibHbix nonyjiaiiHflx aojih Bcex OHToreHeTHHecKHX rpynn 
Bbicoxa h UBeTymwx noGeroB b cpejjHeM 50%; b ceBepHbix nonyjiauHnx zzoMHHnpyiOT 
BereTaTHBHbie noGern (—70%) npH He3Ha4HTejibHOM ynacTHH reHepaTHBHbix. B oGenx 
nonyjiflUHflx nponcxojiflT OKerojiHbie (JxnyKTyauH h hhcjichhocth, He H3MeH5nomHe, oiinaKO, 
(jDopMbi OHToreHeTHHecKoro cneKTpa b KaaczioM oTnejibHOM MecTe. 

Ba30BbiH cneKTp C. calceolus L. H3MeH5ieTC5i Ha ceBepHOH rpaHHize pacnpocTpaHeHHH 
3Toro BHZia no cpaBHeHHio c ueHTpOM apeajia. IIphhhhoh 3Toro abjiaiotch JiHMHTHpyiomHe 
3KOJiorH4ecKHe cj)aKTopbi (HH3KHe TeMnepaTypbi h HeziocTaTOK cneuHc{)HHecKHx onbuiHTe- 
Jiefi), npenaTCTByiomne npoziBH)KeHHK) stopo BHZia Ha ceBep. BepoflTHo, nozioGHbie (hjih 
apyrne) JiHMHTHpyiomHe Gapbepbi ziojdkhm cymecTBOBaTb h b6jih3h zipyrnx rpaHHu apeajia 
BHZia, TaKace BHZioH3MeH5i3i 6a30BbiH cneKTp, H3BecTHbiH H3 ueHTpa apeajia. 


EjiaroziapHOCTH 

Hjiea zieTajibHoro H 3 yneHH 5 i opxnjiHbix b TBepcxoH o6ji. npHHazinexcajia JJeMeHTb- 
eBOH C. M. (TBepcKOH rocyaapcTBeHHbin yHHBepcHTeT). llpn npoBezieHHH nozieBbix paGoT 
b TBepcKOH o 6ji. noMorajin KpaBnyx O., Oomhhwx K., CymKOBa Y., CepencKaa O., Jla- 
nnHaT., YcojibiieBa C., JIionHHalO., IleTpOBaJl. h HHKHTHHaC., TexHHnecKaa noMomb 
6 buia oxa 3 aHa aziMHHHCTpaiiHeH zi. PlnbHHCKoe h c- 3 a MepeHLioBCKHH. CoTpyziHHKH JiaGo- 
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paTopHH 4>Jiopbi riojiapHo-AjibnHHCKoro 6oTaHHHecicoro cafla-HHCTHTyra — IloxHJib- 
KO A. A., KopoaeBa H. E. h EejiKHHa O. A. — npHHajiH aKTHBHoe yiacTHe b o6cyayieHHH 
flaHHofi pa6oTbi. 
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SUMMARY 

Ontogenetic spectra in populations of Cypripedium calceolus L. are different in the central and northern 
parts of its range: in the central populations the rate of all ontogenetic groups is relatively high and flowering 
shoots average 50 %; in the northern populations, on the contrary, vegetative adults dominate (~70 %) whereas 
all other groups, including generatives, are represented moderately. Certain annual fluctuations happen in both 
populations, but they do not change a basic shape of the ontogenetic spectrum in each site. However, the 
characteristic spectrum of the center changes in the northernmost localities. 
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riocTynuJia 10.11.2002 

JIaHbi OnoNieTpHnecKHe noKa 3 aTejm h xapaKTepwcTHKa oHToreHeTHwecKHx coctohhhh jiByx peaxux bhuob 
ceM. Orchidaceae (Cypripedium macranthon, Calypso bulbosa ), npOH 3 pacTajomiix Ha TeppHTOpHH AHrapo-Ca- 
HHCKOrO H K)}KHO- 5 aHKaJ 1 bCKOrO (|)J 10 pHCTHHeCKHX paHOHOB. 

KjnoneBbie cjiOBa: OHToreHe3, *H3HeHHbie c|x)pMbi, Orchidaceae , ripnOaHicanbe. 

Ha TeppHTOpHH Boctohhoh Ch6hph (Ojiopa Ch6hph, 1987) npoH3pacTaeT 37 bhaob 
ceM. Orchidaceae Juss. H3 22 poaoB. Ha TeppHTOpHH HccjieaoBaHHa — b IOxchom 
I lpH6aHKajibe, BKJUonaiomeM AHrapo-CaaHCKHH (HpicyrcKaa o6ji.) h lOxtHO-EaHKajibCKHH 
(Pecny6jiHKa Byp«TH«) c{)jiopHCTH4ecKHe paHOHbi, npoH3pacTaeT 31 bha opxHflHbix H3 20 
poflOB; B nocjieflHee BpcM# b cbb3h c aKTHBHbiM ocBoeHHeM 3Toro pernoHa, ycnjieHHeM 
peKpeauHOHHOH Harpy3KH Ha npnropojtHbie 30Hbi, yHHHTOXceHneM ecTecTBeHHbix pacTH- 
TejibHbix cooGmecTB npeACTaBHTejiw stofo ceMewcTBa GbicTpo BbinaaaioT H3 cocTaBa 
ueH030B. Y)fee 16 bhaob H3 31 bkjtiomcho b KpacHyio KHHry HpxyTCKOH oGji. (2001). 
Mexeay TeM OHToreHe3 MHorux bhrob opxw^Hbix yMepeHHoro KJiHMaTa H3yneH He,uocTa- 
tohho. HaMH (BbiMeHKo h ap., 1989; EbineHKO, 1992, 1998, 1999) Gun HccneflOBaH 
OHToreHe3 20 bh^ob opxHflHbix h otmcmch paji ero oco6eHHOCTew, xapaKTepHbix ahb 
ziaHHOH cHCTeMaTH4ecK0H rpynnbi pacTeHHH. OcoGbih HHTepec npeacTaBJiaeT H3y4eHHe 
Cypripedium macranthon Sw. h Calypso bulbosa (L.) Oakes, BKjii04eHHbix b KpacHbie , 
khhth PCOCP (1988) h HpKyTCKOH o6ji. (2001). HMeiOTCB CBeaeHHB o paHHHx 3 Tanax 
OHToreHe3a C. macranthon (KyjiHKOB, OHjiwnnoB, 1991; AHapoHOBa, Ebaokhmobb, 1999) 
h C. bulbosa (BwHorpaaoBa, Ohjihh, 1993; Vinogradova, Andronova, 2002; KyjiHKOB, 
1997; KyjiHKOB, OrniMnnoB, 1991). flaHHbie o 6onee no3flHHX 3Tanax pa3BHTH5i sthx bhjjob 
<£ parMeHTapHbi. 

HacToamaa pa6oTa nocBameHa H3y4eHwo oTflejibHbix 3TanoB OHToreHe3a y AByx 
BbIUieyKa3aHHbIX BHflOB OpXHflHblX llpH6aHKaJIbB, OTHOCBmHXCB K pa3HbIM X(H3HeHHbIM 
(J)opMaM. 


MaTepnaji h MeTojiHKa 

HccnenoBaHHB npoBOflHjiHCb c 1988 no 2002 rr. Ha TeppHTOpHH lOxcHoro npwGaH- 
xajibB, OTHocameHCB k ioxchoh 4acTH CpenHe-CnGHpcKoro nnocKoropbx, k CaflHO-EaH- 
KanbCKOMy CTanoBOMy Haropbio, ripHGaHKanbCKOMy cpenHeropbio, npoBHHUHH rop 
IOxchoh ChGhph. 

06i>eKTaMH HccjieAOBanHH cnyxenjiH bh^w opxHAHbix npHpoflHOH c()jiopbi EaHKanbcieo- 
ro perwoHa. PteyneHHe MopcJ)ojiorHH Ha,ii3eMHbix h nozi3eMHbix opraHOB Ha Bcex 3Tanax 
OHToreHe3a opxHflHbix npoBo^wnocb npeHMymecTBeHHO Ha xchbom MaTepwajie. OnToreHe- 
TH4eCKHe COCTOBHHB BblfleJTflJlHCb no oGlHenpHHXTblM MeTOAHKaM (PaGoTHOB, 1950; 
YpaHOB. 1967, 1975; UeHononynauHH..., 1976, 1988, u ap.). BbinejieHbi cneayioiuHe 
OHToreHeTH4ecKHe coctobhhb: pi — npopocTKH,y — lOBeHHjibHbie, im — HMMaTypHbie, 
v v — B3pocnbie BereTaTHBHbie h g — reHepaTHBHbie pacrreHHa. JXna onwcaHHB Kaxc^oro 
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coctohhhh HccjieAOBajiocb 10 h GoAee ocoGen. npeACTaBAeiwe o AAHTeAbHocTH KaxcAoro 
B03pacTHoro nepHOAa h oHToreHe3a b uejioM nojiynajiH npn HaGjiioneHHH 3a pacTennaMH 
pa3Horo B03pacTa Ha nocToaHHbix npoGHbix nAomaAKax, 3ajio>KeHHbix c 1988 r. 

JlocKOJibKy ceMeHa opxHAHbix npopacTaioT b BepxHeM cnoe no4Bbi h npopocTKH 
nepBbie 2—3 roAa h 6onee BeAyr noA3eMHbin o6pa3 >kh3hh, HaGAiOAeHHe 3a hhmh h 
HCCJ ie^oBaHHe hx Mopc|)oreHe3a b npnpoAHbix ycAOBHax (ocoGchho noAcneT) npeACTaBAa- 
iot 3HaHHTejibHbie TpyAHocTH, no3TOMy panHHe 3Tanbi oHToreHe3a H3ynajiHCb Ha cahhhh- 
hwx 3K3eMnjiapax, a Taioxe no aHT epaTypHbi m AamibiM. Taoce He BbiAenBJiacb rpynna 
ceHHJibHbix h cyGceHHJibHbix ocoGen, Tax xax onpeAejieHHe sthx B 03 pacTHbix coctohhhh 
ocHOBaHO rjiaBHbiM o6pa30M Ha pa3Mepax h Mopcj)OAorHH noA3eMHon nacTH pacTeHHH, a 
MaccoBoe BbixanbiBaHwe ocoGen npHBeJio Gbi k yHHHTOxceHHK) nonyjiHUHH peAKHX h 
HC 4e3aiOmHX BHAOB OpXHAHbIX ripHGaHKaJlbH. 

no npH3HaxaM BereTaTHBHOH ccjjepbi BHprHHHJibHbie h BpeMeHHo HeuBeTymne reHepa- 
THBHbie OCoGh AOCTOBepHO He pa3J!HHaiOTCfl, noSTOMy Mb! paCCMaTpHBaJIH HX COBMeCTHO 
b paMxax oahoh rpynnbi B3pocAbix BereTaTH bh bix ocoGen (v v). Y KopoTKOKopHeBHiuHoro 
BHAa C. macranthon Mbi bmacahah rpynny moaoamx BereTaTHBHbix (v m) ocoGen, HMeio- 
iuhx nepexoAHbie nepTbi ot HMMaTypHbix k B3pocAbiM BereTaTH bhhm. 

Una xapaKTepncTHKH OHToreHeTHHecKHX cocToaHHH HcnoAb30BaAH AonoAHHTenbHbie 
GnoMeTpHMecKHe noKa3aTeAH, Aaiomne KOJiHHecTBeHHyio xapaKTepncTHKy Mop<j)OAorH4ec- 
KHX, SKOAOrHHeCKHX H (J)H3HOAOrHHeCKHX npH3HaK0B BHAOB. flaHHbie CTATHCTHMeCKOH 
o6pa6oTKH GnoMeTpHHecKHX noxasaTeneH AByx bhaob opxHAHbix npnGaHKaAba C. mac¬ 
ranthon h C. bulbosa npHBeAeHbi b TaGn. 1, 2. 

OCHOBHbIMH OTJIHHHTenbHbIMH npH3HaKAMH OHTOrCHeTH4eCKHX COCTOaHHH H3A3eMHbIX 
OpraHOB opxHAHbix HBAHIOTCa: 4HCA0 XvHAOK H AHCTbeB, BblCOTa noGera H COUBeTHH, 4HCAO 
UBeTKOB B COUBeTHH H ApyrHe; B nOA3eMHOH 4ACTH — AAHHa H TOAlUHHa KOpHeBHLUa, 
4HCJio nceBAoGynbG, hx pa3Mepbi, hhcao nonex B03o6HOBAeHna, a Taxxce hhcao npHAa- 
T04Hbix KOpHeii h hx pa3Mepbi (TaGn. 1,2). 


Pe3yjibTaTbi h oGcyxtAeime 

B 3aBHCHMOCTH OT THna )KH3HeHHOH Cf)OpMbI Ka4eCTBeHHbie npH3HaKH OHToreHeTHHec¬ 
KHX COCTOAHHH y H3y4CHHbIX BHAOB HMeiOT CneUH(|)H4eCKOe MOpc()OAOrH4eCKOe Bblpaxce- 
HHe (pHC. 1,2). 

Cypripeclium macranthon — MHoroAeTHaa, noAHxapnnnecxaa, xopoTxoxopHeBHLUHaa 
TpaBa c noGeraMH, MexcAoy3Ana KOTopwx pa3AH4aiOTca (pwc. 1). OeGeAb c 3—5 3eJieHbiMH 
uiHp0K03AAHnTH4ecKHMH, 3aocTpeHHbiMH jiHCTbaMH. Ubctxh b 4HCAe 1 , peAKO 2, KpynHbie, 
AO 7.5 CM limpHHOH. Bee AHCT04XH OXOAOUBCTHHXa CBeTA0-p030Bbie, pOSOBbie, AHAOBO- 
MaAHHOBbie, nypnypHO-c} 3 HOAeTOBbie hah GeAbie; GoKOBbie BHyrpeHHHe ahctohxh mnpo- 
KOAaHueTHbie hah no4TH anueBHAHbie, k BepxyiiiKe oTTaHyTbie, 3 aocTpeHHbie, nAOCKHe, 
no xiAHHe paBHbi hah HeMHoro xopone ryGbi, ryGa no4TH c<j)epH4ecxaa, c y3XHM ycTbeM; 
CTaMHHOAHH cepAUCBHAHbiH, c ocTpbiM kohuom. 3aBa3b roAaa hah pacceaHHo onymeHHaa. 
BbicoTa noGera b ycAOBHax K))XHoro npHGanxaAba BapbHpyeT ot 20.5 ao 38 cm. LjBeTeT 
b HiOHe. B panoHe HCCAeAOBaH ha C. macranthon BCTpe4aeTca b CMeinaHHbix (xBOHHO-MeA- 
KOAHCTBeHHbix) h xBOHHbix pa 3 HOTpaBHbix yMepeHHo-BAaxcHbix Aecax h hx onyuiKax, 
3 apocAax KycTapHHKOB, AecHbix h ropHbix Ayrax. Ha BbipyGKax, Ha OTxpbiTbix MecTax 
CTpaAaeT H3-3a BeceHHHx h paHHeAeTHHX 3aMOpo3KOB. 

PacnpocTpaHeH b boctohhbix panoHax eBponencxon 4acTH, Ha YpaAe, lore CnGnpH h 
JJaAbHeM BocTOKe, n-OBe KaMnaTxa, CaxaAHHe h KypHAbcxnx ocTpoBax (ABepbaHOB, 
1999). 

3anaAHaa rpaHHua cnAOiiiHoro pacnpocTpaHenna 3Toro bhas opxHAHbix npoxoAHT 
BAOAb 3anaAHbix npeAropnn YpaAbcxoro xpeGTa. EAHHHHHbie MecTOHaxoxcACHHA k 3anaAy 
OT 3TOH rpaHHUbl HOCaT OCTpOBHOH peAHXTOBblH XapaKTep (ABepbaHOB, 1999, 2000). 
B IOxchom npnGaHKaAbe b MecTax coBMecTHoro oGHTaHHa 2 bhaob GaumanKOB Cypripe- 
diuni macranthon h C. calceolus L. HaGAioAaeTca oGpa30BaHHe MHoroHHCAeHHbix mokbh- 
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TABJ1MUA l 

BHOMetpHHecKHe noKaaatejiH OHToreHetH^ecKHX cocTOHHMft Cypripedium macranthon 


riOKa3aTCJlM 

1 

OHTOreHeTM4eCKHC COCTOflHHfl 

BHBHI 

i 

im 

vm 

vv 

g 

IH 

max 

X 

±m 

I 

min 

max 

... ._ 

X 

±m 

min 

max 

X 

±m 

min 

max 

X 

±m 



4hcjio 3e;ieHbix jiMCTbeB 


1 

2 


2 | 

3 | 


3 • 

4 


3 

5 


1 3 

5 

ZUlHHa JIHCTa, CM 

2.3 

0.2 

1 

4 

3.6 ^ 
0.2 ! 

2.0 

5.0 | 

10.2 

0.7 

5.3 

14.5 

14.2 

0.4 

11.0 

17.5 

\ 13.9 
0.5 

10.0 

18.5 

UlHpMHa JIHCTa, CM 

0.6 

0.0 

0.3 

1.3 

1.0 

0.1 

0.5 

1.7 

3.6 

0.3 

1.9 

6.0 

6.4 

0.2 

4.2 

8.0 

7.6 

0.3 

5.5 

9.8 

MhCJIO HCHJIOK 


1 

3 


3 

5 

11.4 

1.0 

5 

7 

19.3 

0.9 

5 

9 

29.5 

0.9 

7 

11 

Bbicoia no6era, cm 

1.9 

0.1 

1 

3.5 

3.6 

0.2 

2.5 

4.5 

4.5 

18.0 

13.5 

28.0 

20.5 

38.0 

4HCJIO UBeTKOB 














1 

2 

ZlJIHHa KOpHeBHlIia, CM 


0.5 

1 


1 

2 



3 



3.5 



4.5 

TojimHHa KopHeBHma, cm 


0.1 

0.15 


0.1 

0.15 


0.15 

0.2 


0.3 

0.4 



0.7 

Mhc^o npHaaTOHHbix KopHeft 


1 

4 


4 



12 



25 



25 


flnHHa npHaaTOHHbix KopHeii 


1 

3.3 


3 



5.5 



9.5 



9.5 

21.5 

TojimHHa npnaaTOHHbix KopHeii, cm 


0.1 

0.15 



0.15 



0.2 


0.2 



0.2 


r;iy6HHa 3ajieraHHH KopHeBHiua, cm 


1.0 

2.0 


1.0 

2.5 

2.3 

0.5 

1.0 

3.0 

2.9 

0.5 

2 

4.5 1 

3.9 

0.7 

2.0 

5.0 

fljiHHa noneK bo3o6hobjichh«, cm 





• 


2.5 

0.5 

1.0 

3.3 

3.0 

0.3 

2.0 

3.5 

3.4 

0.1 

3.2 

3.3 

IliHpHHa nOHeK B0306H0BJieHHH, CM 







0.5 

0.1 

0.3 

0.7 

0.8 | 
0.04 

0.7 

0.9 

0.8 | 
0.04 

0.7 

0.8 

MHCJIO noneK B0306H0BJieHHfl 


1 



1 



1 

2 


1 

i 

2 


2 

5 


ripMMeMaHMe. 3aecb h b Ta6;i. 2: x — cpejwee 3Ha4eHMe noKa3aTeaa, ±m — otkjiohchmg cpe/wero 3Ha4GHtm. 






















TAEJ1HUA 2 

EnoMeTpMHecKMe noKa3aTejiH OHToreHeTHHecKHX cocTOHHHft Calypso bulbosa 



OHToreHeTH l iecKHe cocTOflHHfl 

rioKa3aTe^H 

J 

im 

vv 

8 


X 

nun 

max 

X 

X 

min 

max 

X 

mm 



±m 

t ±m 

±m 

±m 


HhCJIO 3eJieHbIX JIMCTbeB 


1 


1 


1 



1 


JXnmia 3ejieHoro JiHda, cm 

2.3 

0.1 

2.2 

2.5 

2.8 

0.1 

3.8 

0.2 

3.0 

4.5 

4.7 

0.2 

4.0 

6.5 

lUnpHHa 3e^eHoro JiHda, cm 

1.1 

0.1 

1.0 

L 2 

1.6 

0.1 

2.7 

0.4 

1.5 

4.3 

3.0 

0.2 

2.0 

4.0 

Hhcjio >KHJIOK 


3 


5 


5 

7 


7 

12 

BbicoTa reHepaTHBHoro no6era, cm 








16.6 

1.0 

10 

20 

JXnHHa nepeuiKa jincTa, cm 





2.7 

1.5 

4.3 

3.3 

1.4 

4.7 

Hhcjio nceB,ao6yjib6 





0.4 

0.4 

JXnHHa nceB,ao6yjib6bi, cm 


1 

2 

2 


2 



1 

4 

LUnpHHa nceB4o6yjib6bi, cm 

0.9 

0.1 

0.8 

1.0 

1.1 

0.1 

1.4 

0.1 

0.9 

2.3 

1.7 

0.1 

1.0 

2.2 

Hhcjio npnaaTOHHbix KOpHeft 

0.5 

0.5 

0.6 

0.6 

0.7 

0.4 

1.0 

0.9 

0.5 

1.3 


0.03 

0.1 

0.1 

0.1 

fl^HHa npimaroHHbix KOpHew, cm 


1 

2 

3 


1 

4 


2 

5 

UlHpHHa npHflaTOHHbix KopHeii, cm 

2.3 

0.1 

2.2 

2.4 

3.3 

0.1 

4.6 

0.4 

3.3 

5.5 

4.7 

0.3 

2.8 

5.5 


0.15 



0.15 

0.2 

0.01 

0.15 

0.2 

0.2 

0.01 

0.15 

0.2 

JXnHHa noneK B03o6HOBJieHHH, cm 

0.3 

0.2 

0.4 

0.3 

0.5 

0.2 

0.7 

0.6 

0.4 

0.9 


0.1 

0.1 

0.04 

0.05 


UlHpHHa noneK B0306H0BJieHHH, cm 

0.1 

0.1 

0.15 

0.2 

0.2 

0.1 

0.3 

0.2 

0.15 

0.4 


0.03 

0.1 

0.02 

0.02 





n k 


Phc. 1. PacTeHHH Cypripedium mac rant lum Ha pa3Hbix cTannax OHToreHe3a (no: EbmeHKO, 1992). 

Cramm: j — lOBemiJibHafl, im — iiMMaiypHaa, v m — BereTaniBHaa Monoaafl, v v — B3pocnasi BereTaniBHaji, g — reHepaTiiBHas; 
ejt — BJiaranmuHbie jwcTba, kjjh — KopHeBiime, n «— nomca B03o6HOBJieHiia, iik — npimaTOMHbie KopHii, p — py6ubi ot 

oTMepwnx no6eroB. 

AOBbix rH6pmioB, HMeiomHX caMbie pa3JiHHHbie nepexojjHbie (})opMbi (Bwhchko h zip., 
1989). IlpH 3 tom HCKjiioHHTejibHoe pa3HOo6pa3He b OKpacKe ubctkob co3ziaBaJiocb 
ynacTHeM b TH6pmiH3auHH pa3HOBHziHOCTH C. macranthon GaiUMaHKa KpynHouBeTHoro 
6ejiouBeTKOBoro (C. macranthon Sw. var. album). 3aB^3biBaeM0CTb ccmjih y rnOpHziHbix 
c|)opM b ecTecTBeHHbix ycjioBHax KOJie6jieTC5i npw caMoonbuieHHH ot 100% jio 0 
(ABepb^HOB, 1999). IlpezicTaBHTejiH pojja Cypripedium L. othocatca k BHjjaM c 3 aTpya- 
HeHHbiM npopacTaHHeM ceMHH in vitro (KyjiHKOB, Ohjihihiob, 1991; AHjjpoHOBa, Ebjjokh- 
MOBa, 1999). 

Calypso bulbosa — MHorojieTHflfl, nojiHKapnHHecicaa, KopHeBHiuHaa TpaBa, Ha Ka>KziOM 
noGere KOTopon oziho hjih HecKOJibKO Mexczioy3JiHH yTOJimeHbi, a HexoTopbie y3jibi 
paccTaBjieHbi. CreGejib c oahhm pa3BHTbiM npHKopHeBbiM HepeuncoBbiM npoaojibHo cmiaA- 
naTbiM, 3HMHe-3ejieHbiM jihctom. B ocHOBaHHH cTeGjia (})opMHpyeTC5i nceBAo6yjib6a — 
cneuH({)HHecKHH 3anacaiomHH opraH, coctojhjuhh H3 ojjHoro hjih HecKOJibKHx yTOJimeHHbix 
Mexzioy3JiHH. IlceBjoio6yjib6a pa3BHBaeTca bo Mxy hjih nozi cjioeM onajja H3 jiHCTbeB, xboh, 
iiiHiueK; Ha CBeTy HMeeT 3ejieHbin ubct h KpoMe 3anacaiomeH (JjyHKUHH BbinojiHfleT TaKjxe 
4>OTOCHHTeTHHecKyio (JjyHKUHio. Taxon opraH xapaKTepeH jyla 6ojibuiHHCTBa snncJjHTHbix, 
TponnHecKHx opxHzieH (ABepbHHOB, 2000). TeHepaTHBHbiH no6er b ycjiOBHax flpHOan- 
Kajiba ziocTHraeT b BbicoTy 10—20 cm. PacTeHHe HMeeT 1, oneHb pezuco 2 (Jlyxc, 1965) 
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Piic. 2 . PacTeHHH Calypso bulbosa Ha pa3Hbix CTaaiiax OHToreHe3a (no: Bwhchko, 1992 ). 

Oda^bHbie o6o3HaHemui tc *e, mto ji Ha pne 1. 

CBeTji0-p030Bbix noHHKaiomHx uBeTKa. UBeTeT b Mae. B ycAOBHax lOxHoro npnOaHxaAba 
C. bulbosa npexuiOHHTaeT BJiaxcHbie 3ejieHOMOuiHbie xBOHHbie jieca, nepeHOCHT He3HanH- 
TeubHoe ocBeTjieHHe. 


XapaKTepHCTHKa OHToreHeTHHecKHx coctohhhh Cypripedium macranthon 

JIaTeHTHbiH nepHOfl (sm). CeMa (bccom 1 Mxr, 1.0— 1.3mmaa. h 0.2— 
0.26 MM LIIHp.) COCTOHT H3 HMUeo6pa3HOrO 3apcmbliua (0.2 MM B AHaM.), CeMeHHOH KOXCypbl 
KopHHHeBoro uBeTa, coAepxcamen chmOhothhccxhc rpnObi. Ilpn npopacTaH hh ceMeHH 
ceMeHHaa xoxypa pa3pbiBaeTca h noaBAaeTca BOAnxoo6pa3HOH cj3opMbi npoTOKopM — 
CBoeo6pa3HbiH npopocTOK Ha paHHen CTaAHH pa3BHTHa. 

nperenepaTHBHbiH nepnoA. IlpoTOKopM {pi) oObiHHO pa3BHBaeTca Ha my6HHe 
3 CM B MeCTaX C OTHOCHTeJlbHO CTaGHJlbHOH nOHBeHHOH BJiaXCHOCTbK), nOA nOBaJieHHbIMH 
CTBOJiaMH AepeBbeB, xycTaMH. Ero npopacTaHHe ycneuiHO npoxoAHT noA AHCTBeHHbiM 
onaAOM b AepHOBO-jiecHOH cynecnaHOH noHBe c pH 7.05—7.5 (EbineHxo, 1992). OcHOBa- 
HHe npoTOKopMa xoHycoo6pa3Hoe, b 6a3anbHOH nacTH 3aocTpaiomeeca, ocb npoToxopMa 
H3orHyTa, HMeioTca oTAeJibHbie snHAepMaAbHbie boaocxh. Ha anexce no6era 3axAaAbiBa- 
eTca 1-h 3eAeHbiH ahct, 3aTeM Bcxope — 2-h. IlepBbiH yTOAmeHHbin xopeHb noaBAaeTca 
b nacTH ocHOBaHHa 1-ro AHCTa Ha 1-h toa pa3BHTHa, a 2-h xopeHb noaBAaeTca b 

ocHOBaHHH 2-ro AHCTa — Ha 2-h toa. Ocb npoToxopMa npeACTaBAaeT co6oh npnnoAHH- 
Maiomeeca xopoTKoe xopHeBHme c HemyeBHAHbiMH AHCTbaMH, KOTOpoe 3aTeM nepexoAHT 
k ropH30HTaJibHOMy pocTy h o6pa3yeT HaA iiohboh 1-h oaho hah AByAHCTHbiii no6er. 
Ilo-BHAHMOMy, nc>A3eMHoe pa3BHTHe npopocTKa aahtca 2— 4 roAa. MaxcHManbHO oho 
M oxceT npoAOAXcaTbca ao 8 — 10 act, xax sto otmchcho, HanpHMep, AAa Cypripedium 
calceolus (Ziegenspeck, 1936). 

riocAe oTMHpaHHa nepBoro rAaBHoro no6era HaHHHaeTca cHMnoAnanbHbiH pocT. B xyAbType 
in vitro y C. macranthon Ha6AK)AaeTca cj3opMHpoBaHHe HecxoAbxnx Tonex pocTa, hto AOxa3bi- 
BaeT TeHAeHUHio npoToxopMa x BereTaTHBHOMy pa3MHOxceHHio (AHApoHOBa h Ap., 2000). 
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lOBeHHjibHbie pacTeHHfl (j) (Ta 6 ji. 1) hmciot 
1— 2 3 ejieHbix jiHCTa c 1 —3 xcHJiKaMH. B na 3 yxe neiny- 
eBHAHblX JiHCTbeB HaXOflaTCa nOHKH (1-ro JiHCTa — 
noHKa B 03 o 6 HOBJieHHa 0.3 cm mi., 2-ro JiHCTa — cna- 
maa noHKa). BbicoTa noGera b cpejmeM 1.9 cm, anaMeTp 
0.J cm. fljiHHa KopHeBHma 0.5 — 1.0 cm, hhcjio npmia- 
TOHHblX KOpHefi 1 —4, AJIHHa KOPH5I 1.0 —3.3 cm, LLIH- 
pHHa 0.15 cm. KopHH pacTyT HecmnbKo JieT, BTarHBaa 
pacTeHHe Bee myGxce b noHBy, rae Jiyniue pexcHM 
BJiaxcHOCTH. HanpaBJieHHe pocTa KopHeBHma — reTe- 
pOTponHoe, BeTBjieHHe — MOHOxa3HajibHoe. no jihtc- 
paTypHbiM j^aHHbiM, onHCbiBaeMoe OHToreHeTHHecKoe 
cocToaHHe aocTHraeTca Ha 5 -h ron h jyiHTca 2 —3 ro,na. 
H 3 yneHHbie soeMmiapbi pacTeHHH He hmcjih Gonee 
oflHoro Ha^ 3 eMHoro noGera, t. e. BereTaTHBHoro pa3pac- 
TaHHH Ha jiaHHOH cTa/iHH He HaGniojaaeTca. 

HMMaTypHbie pacTeHHa (ini). BbicoTa noGera 

3.6 cm, ziHaMeTp 0.2 cm, juiHHa MOK,noy3JiHH Ha cTeGjie 

1.6 cm, jDtnHHa KopHeBHma yBejiHHHBaeTca ao 1—2 cm, 

„ 0 ~ . , . ToumHHa no 0.5 cm, hhcjio KopHen ot 4 h 6ojibuie, 

Phc. 3 . BHeiuHHH biw Calypso bul- ^ ^ ’ 

bosa c Kopan jiobhuhum TejiOM. AJlHHa KOpHa GoJlbllie 3 CM. PaCTeHHa HMeiOT 2 3 

3eneHbix JiHCTa c 3 — 5 xcHJiKaMH, zuiHHa JiHCTa b cpea- 
HeM 3.6 cm, iimpHHa 1.0 cm. IloHKa B03oGHOBjieHHa k cepezmHe ceHTaGpa jjocTHraeT 1 cm 
b jyiHHy, BeTBjieHHe noGeroB — MOHoxa3najibHoe, HanpaBJieHHe pocTa — reTepoTponHoe. 
npoflOJUKHTejibHocTb jjaHHoro coctohhhh 2—4 rojja. Bee H3yneHHbie soeMonapbi pacTe- 
hhh HMejiH QflHH noGer. 

Mojiojjbie BereTaTH bh bie (v m) pacTeHHa HMeiOT 3 3ejieHbix JiHCTa, hhcjio 
acHJioK 5 — 7, cpeflHaa flJiHHa JiHCTa 10.2 cm, uinpHHa 3.6 cm, BbicoTa noGeroB 11.4 cm, 
jmaMeTp 0.4 cm, juiHHa KopHeBHma 3 cm, TOJimHHa 0.2 cm, hhcjio npnaaTOHHbix KopHen 
20, njium. KopHa 5.5 cm, TOJimHHa 0.2 cm. Hhcjio h flJiHHa xopHen BapbHpyeT b 3aBHCH- 
mocth ot noHBeHHbix ycjioBHH, rciyGHHa 3ajieraHHH KopHeBHma 2.5 — 3 cm. Excerojmo 
(JjopMHpyeTca 2 noHKH: ojma cnamaa, apyraa jjaeT Hanano HOBOMy noGery Ha cjieayiomHH* 
ro n. FIpoaoJUKHTeJibHOCTb ^aHHoro nepno^a 2 — 4 rojaa. BeTBjieHHe MOHOxa3HanbHoe, 
HanpaBJieHHe pocTa reTepoTponHoe. Bee H3yneHHbie soeMnjiapbi hmcjih He Gojiee ojmoro 
noGera. 

B3pocjibie BereTaTHBHbie (vr) pacTeHHa hmciot 3—5 JiHCTbeB, c 5—9 
XHjiKaMH, jyiHHa JiHCTa b cpejmeM 14.2 cm, QinpHHa 6.4 cm, BbicoTa noGera 19.3 cm, 
anaMeTp 0.5 cm, /yiHHa KopHeBHma 3.5 cm, TOJimHHa 0.3 — 0.4 cm, hhcjio npnjaaTOHHbix 
KopHen okojio 25. J3/iHHa KopHa b cpexmeM 9.5 cm, hhcjio pyGuoB Ha KopHeBnme 7 — 14. 
IlpojaojixcHTejibHOCTb ^aHHoro nepno^a 2—3 rojaa. BeTBjieHHe noGeroB MOHoxa3najibHoe, 
HanpaBJieHHe pocTa reTepoTponHoe, excerojiHO (JjopMHpyiOTca 2 noHKH : oxma cnamaa, 
jipyraa — noHKa B03oGHOBJieHHa. Bojiee mmoro noGera He HaGjnojaajiocb. 

TeHepaTHBHbie pacTeHHa (g) hmciot 3 — 5 3ejieHbix JiHCTbeB c 7 — 11 xauiKaMH, 
OTHHa jiHCTa b cpemieM 13.9 cm, uiHpHHa 7.6 cm, BbicoTa noGera 29.5 cm, jmaMeTp 0.6 cm, 
JUiHHa KopHeBHma 4.5 cm, uinpHHa 0.7 cm, hhcjio npnjiaTOHHbix KopHen 25, juiHHa KopHa 
BapbHpyeT ot 9.5 no 21.5 cm, uiHpHHa 0.2 cm. B sbbhchmocth ot noHBeHHbix ycnoBHil 
KopHeBHme MoxceT 3ajieraTb c 27 pyGuaMH Ha 20-caHTHMeTpoBOM KopHeBnme, a npm*a- 
TOHHbie KOpHH coxpaHajincb b caMbix CTapbix ero nacrax. AGcojuothmh B03pacT KopHe¬ 
BHma, HanpHMep y Cypripedium calceolus , MoaceT jiocTHraTb 22—25 JieT (CepeGpaKOB, 
1952). 

PacTeHna c kopotkhm KopHeBnmeM HMeiOT miHHHbie, oTxo^amne b cTopoHbi npmja- 

TOHHbie KopHH, a c miHHHbiM KopHeBHmeM (b xopouio aspnpyeMbix nOHBax)- KOpOTKHe 

KOpHH. DiyGHHa 3ajieraHHa KopHeH — 5 — 15 cm, Gojimuhhctbo KopHen He BeTBaTca, 
pacTyT HecKOJibKo JieT, kohhhk KopHa HMeeT xcejiTbiH UBeT, KopHeBbie bojiockh nojiHOCTbio 
OTcyrcTByiOT. B reHepaTHBHOH CTaann HaGjnoAaeTca an- h MOHOxa3HanbHoe BeTBjieHHe c 
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5 6 noGeraMH Ha oahom KopHeBHme (pnc. 1). Tax o6pa3yeTca xypTHHa, HepeAxo 

HMeiomaa ao 10 noOeroB, oGmhho KypTHHa c 2—3 noOeraMH HMeeT B03pacT okojio 20 jieT 
(BbmeHKo, 1992). PacnaA KypTHHbi bhaob pOAa Cypripeclium Ha napTHKyjibi nponcxoAHT 
b TeneHHe AAHTeAbHoro BpeMeHH (Bpnm, 1983; Kynnb, 1986), cjieAOBaTejibHo, BereTaTHB- 
Hoe pa3pacTaHHe 3Toro bhA a HeAb3a cHHTaTb HHTeHCHBHbiM. Toaoboh npHpocT KopHeBHma 
b ycAOBHAx lOxcHoro npHOaHKajiba — 0.5 — 0.6 cm, no AaHHbiM H. JI. IloAbiHueBOH h Ap. 
(1986), 04 — 0.5 cm. rioHKa bo 3 o 6 hobjichh 5 i 3axAaAbiBaeTca xaxtAbin toa y ocHOBAHHa 
opTOTponHoil nacTH no6era. Pa3BHBaeTca oneHb mcaachho, AOCTHraa k oceHH 3—4 mm. 
Ha 2 -h toa nocne o6pa30BaHHa moaoamx npHAaTOHHbix xopHen b 6a3ajibHOH qacTH, OHa 
HMeeT AAHHy b cpeAHeM 3.4 cm, uiHpHHy 0.8 cm (oceHbio). CnainHe nonxH HecxoAbxo act 
ocraiOTCfl xchbhmh h MeAAeHHO pacTyr, AHIlIb B OTAeAbHbie TOAbl OHH pa3BHBaiOTC5I H TOrAa 
KopHeBHme BeTBHTca. 06bi4HO b npHpoAHbix ycAOBHax npHOanxaAba C. macranthon 
3auBeTaeT Ha 15—18 -h toa nocne npopacTaHna ceMaH. IIpoAOAxcHTeAbHOCTb OHToreHe3a 
3Toro BHAa okoao 30 — 40 act. B nonynauHax C. macranthon , Tax xce xax h y GauiMaqxa 
HacToamero (C. calceolus ), Mbi o6Hapyx<HAH pacreHHa pa3Hbix B03pacTHbix rpynn KaK c 
opTOTponHbiM, Tax h onarHOTponHbiM xopHeBHmeM. IloAHMOpc})H3M noA 3 eMHbix opraHOB 
CB513aH C (J)H3HKO-XHMHHeCKHMH CBOHCTBAMH nOHBbl (MexaHHHeCKHM COCTaBOM, aSpHpO- 
BaHHOCTbK) H T. A-)- 

XapaKTepHCTHKa oirroreHeTHHecKHX coctomhhh Calypso bulbosa 

JIaTeHTH bin nepnoA (s ni). CeMeHa MeAxne, okoao 0.01 mm b AAHHy, c pbixjion 
^CeTHATOH CeMeHHOH KOXCypOH, AHUieHbl 3HAOCnepMa. OCHOBHbIMH 3anaCHbIMH BemeCTBaMH 
% 3penoro 3apoAbiiua aBAaiOTca xpaxMan h xcnp (Yeung, Law, 1992 :uht. no Ahapohoboh, 
1997). HanOonee GAaronpnaTHbiM cyGcTpaTOM aa» npopacTaHna ceMHH 3Toro BHAa, no 
HaillHM Ha6jIK)AeHHHM, HBAHeTCH THHIOmaa ApCBeCHHa HAH XBOHHO-AHCTBCHHblH OnaA, 
xoTopbie oOecne'fHBaiOT CTaOnAbHyio BAaxcHocTb, 6oAee Bbicoxyio TeMnepaTypy h oTcyr- 
CTBHe OCBemeHHH. 

npereHepaTHBHbiii nepnoA. IIo AHTepaTypHbiM AaHHbiM (BnHorpaAOBa, 1999; 
BHHorpaAOBa, Ohahh, 1993; Vinogradova, Andronova, 2002), npoToxopM (pi) npeACTaB- 
AaeT co6oh xoHycoBHAHoe GeAOBaToe tcao 6e3 ph30haob, aahhoh okoao 1 mm, c AByMa 
OenoBaTbiMH neiuyaMH. B 6a3anbHOH nacTH npoToxopMa coAepxcHTca xpaxMan h KAyGonxH 
rpnGHbix rncf)OB. Ha 6onee no3AHen ct3ahh pa3BHTHa annxaAbHaa nacTb npoToxopMa 
AByxAonacTHaa, Ha AonacTax pacnoAaraiOTca anexcbi noOeroB, pH30HAbi 1 — 2 mm ahhhoh 
KOHueHTpHpyiOTca y kohuob AonacTen. Ha stoh ctaahh moxcho HaGAioAaTb HecxoAbxo 
MepHCTeMaTHHecxHx 6yropxoB, npnxpbiTbix HeuiynxaMH. CAeAOBaTeAbHO, CHMnoAHanbHoe 
BeTBAeHHe y xannnco AyxoBHMHOH HaHHHaeTca He nocAe noaBAeHHa nepBoro 3eAeHoro 
ahcta, xax y OoAbuiHHCTBa opxHAHbix, a yxce Ha ctaahh npoToxopMa. Bo3HHKHOBeHHe 
OoAbinoro HHCAa nonex Ha npoTOxopMe cGAHxaeT xanHnco c HexoTopbiMH TponHHecxHMH 
opxHAeaMH, ho b OTAHHHe ot hhx «noHKOBaHHe» npoToxopMa xaAHnco b npnpoAe He 
npoHcxoAHT h b pe3yAbTaTe H3 OAHoro ceMeHH B03HHxaeT oaho pacTeHHe. IIoA3eMHoe 
pa3BHTHe okoao 2 AeT (BHHorpaAOBa, Ohahh, 1993). 

K)BeHHAbHbie pacTeHHa (/) (pnc. 2) hmciot oahh OBaabHbiH ahct c 3 xchakamh, 
AAHHa ahcta 2.3 cm, ujHpHHa 1.1 cm. nepBbie 2 MexcAoy3AHa ctcGah, pacnoAOxceHHbie HaA 
xopHeM, yTOAmeHbi ao 0.9 cm, hmciot AAHHy 1.7 cm, noxpbiTbi CBepxy nAeHMaTbiMH 
BAaraAHmHbiMH AHCTbaMH, b na3yxe xaxcAoro ahcta pacnonoxceHbi nonxH. KopeHb c 
ryCTbIMH KOpOTXHMH BOAOCKAMH oGbIHHO OTXOAHT OT yTOAUieHHOrO OCHOBAHHa Ha3eMHOrO 

no6era (nceBAo6yAb6bi), AAHHa xopHa 2.3 cm, uiHpHHa 0.15. BeTBAeHHe noOeroB moho- 
xa3HaAbHoe, HanpaBAeHHe pocTa reTepOTponHoe, hhcao cnamnx nonex 2 — 3, nonxa 
bo3o6hobachhh HMeeT AAHHy 1.3, uiHpHHy 0.1 cm. BereTaTHBHoro pa3MHOxceHHa Ha stoh 
ctaahh pa3BHTHa He Ha6AK>AaeTca. 

y HexoTopwx lOBeHHAbHbix ocoGeii coxpaHaAca npoToxopM (pnc. 2), xoTopbiii 6 ma 
pacnoAoxceH Hnxce xopHa, hmca 6—9 AonacTen h aocthtaa 0.7 — 1 cm HiHpHHbi. B Hexo- 
Topbix cAyqaax oh MoxceT coxpaHaTbca, He pa3pacTaacb, b TeneHHe 2 — 3 act, Hcne3aa 
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o6biHHO Ha 3—4 -h roA Ha3eMHoro cymecTBOBaHwa pacTeHHH, hto moxho CHHTaTb 
ocoGeHHOCTbio BHjia. B peflKHX cjiynasix OTMeneHbi oco6h 6ojiee crapuinx B03pacTHbix 
rpynn c coxpaHHBUiHMca xopaAAOBHAHbiM npoToxopMOM (puc. 3). Ha oahom h 3 Taxnx 
xpynHbix npoTOKopMOB (ao 2 cm iiiHp.) o6HapyxceHO 3 no6era: 2 reHepaTHBHbix h 1 
BereTaTHBHbiH. Ha noAoOHbie cTpyxTypw y Calypso bulbosa oSpamajiH BHHMaHwe HeoA- 
HoxpaTHo, npuneM Bonpoc o cjjyHxuHH 3Toro KopajuiOBHAHoro opraHa ao chx nop ocTaeTca 
OTxpbiTbiM (Jlyxc, 1977; BwHorpaaoBa, Ohahh, 1993). BepoaTHO, ero pojib 3aKJiioqaeTca 

B B03M0XCH0CTH c})OpMHpOBaHH5I MBKCHMaJIbHO KpynHbIX H >KH3Hecn0C06HbIX HOA3eMHbIX 
no6eroB (BnHorpaAOBa, 1999). Flo HauiHM HaGAiOAeHHAM, o6pa30BaHHe xopaAAOBHAHoro 
Tena y oco6en Calypso bulbosa name oOHapyxnBaeTca b MecTax, rae cHHxceHa xoHxy- 
peHUHH c apyrHMH BHAaMH (BAOAb oOohhhm Aopor h jiecHbix TponwHox), a noHBa 6ojiee 
nnoTHaa (BbineHKO, 1999). 

HMMaTypHbie pacTeHHa (im) hmciot 1 oBaAbHbin jihct c 5 xcHAxaMH, aawhoh 
2.8 cm, uiHpHHOH 1.6 cm. MoAOAaa nceB^o6yjib6a HMeeT jyiHHy 1.1 cm h TOAiUHHy 0.6 cm. 
Ot nceBflo6yjib6bi otxoaht 1—2 xopHH, aahhoh 3.3 cm, UiHpHHOH 0.5 cm, noHXH (2—3) 
pacnojioxceHbi b na3yxax BJiarajiwmHbix JiHCTbeB, AHHHa nonxH bo3o6hobjichhh 0.3 cm, 
uiHpHHa 0.2 cm. HHoraa Ha nceBAo6yAb6ax oOHapyxcHBaioTCfl «TAa3XH» — pe3epBHbie 
noHKH BereTaTHBHoro pa3MHOxccHH5i. BeTBJieHHe noOeroB MOHOxa3HajibHoe, HanpaBneHHe 
pocTa reTepoTponHoe, BereTaTH bhoc pa3MHoaceHHe He oOHapyxceHo. 

B3pocjibie BereTaTHBHbie (v v) pacTeHna hmciot oahh 3ejieHbiH OBajibHbiH c 
BOAHHCTblMH XpailMH JIHCT, BblAeAJUOlUHMHCfl 5—7 XCHAXaMH, AAHHa JIHCTa 3.8 CM, UiHpHHa 
2.7 cm. XOiHHa moaoaoh nceBjio6yjib6bi 1.4 cm, mnpHHa 0.7 cm, a ot xaxcAOH nceBAo6ynb6bi 
otxoaht 1—2 kophb, cpejiHHfl Annua 4.6 cm, uiHpHHa 0.2 cm, hhcao nonex 2—3, ;yiHHa 
noMXH B03o6HOBjieHHa 0.5 cm, uiHpHHa 0.2 cm. BeTBJieHHe MOHOxa3HajibHoe. HHoraa y 
BereTaTHBHbix oco6en coxpaHaeTca 2—3 h 6ojiee CTapbix nceBAo6yAb6, pacnoAoxceHHbix 
uenoHxoH HHxce moaoaoh h CB5i3aHHbix Mex<Ay co6oh xopotxhm xopHeBHmeM (pnc. 2). 

TeHepaTHBHbie pacTeHHfl (g) hmciot BbicoTy noGera 10—20 cm. JIhct oahhoh- 
Hbift, uinpoxo aHueBHflHbiH c 3aocTpeHHOH njiacTHHxoii, BOJIHHCTbIMH xpaBMH, CBepxy 
TeMHO-3eJieHbIH, CHH3y C (JjHOJieTOBbIM OTTeHXOM, CpejlHflfl .OJIHHa JIHCTa 4.7 CM, UiHpHHa 
3 cm, hhcjio xchaox 9—15 h Gojiee. OcHOBaHHe no6era HMeeT npoAonroBaTyio hjih 
HH ueBHaHyio MOJiojiyio nceBiio6yjib6y, ahhhoh 1.7 cm, iuhphhoh 0.9 cm, CBepxy noxpbiTOH 

2-3 nJieHOHHbIMH JIHCTOBbIMH BJiaraJIHUiaMH. UBeTOHOC OAHHOHHblH C UBeTXOM, pacno-* 

jioxeHHbiM b na3yxe y3xoro AenecTXOBHAHoro po30Boro npnuBeTHHxa. Hhcjio nceBAo6yAb6 
y reHepaTHBHbix oco6en moxcct BapbnpoBaTb ot 1 ao 4, hhcjio xopHen — 2—5, npnneM 
ot xaxcAOH ncejio6yjib6bi otxoaht He 6ojiee 1—2 xopHen, aahhoh 4.7 cm, toaiuhhoh 
0.2 cm. AiiHHa noHXH bo3o6hobjichh^ 0.6, UiHpHHa 0.2 cm, hhcjio nonex 2—3, pacnoAO- 
xceHbi b na3yxax BJiarajiHUiHbix JiHCTbeB. BeTBJieHHe noGeroB ah-, MOHoxa3HajibHoe (nacTO 
BCTpenaioTCH oco6h c HecxojibXHMH moaoammh nceBAo6yjib6aMH) h oneHb peAxo, xoraa 
npocbinaiOTCfl Bee 3 nonxn bo3o6hobjichhh, Ha6jnoAaeTca nJieHoxa3najibHoe BeTBJieHHe. 
BereTaTHBHoe pa3pacTaHHe OTMeneHo y 10% reHepaTHBHbix ocoGen. Ecjih ynecTb, hto 
npopocTox pa3BHBaeTC5i noA 3eMAeii oxoao 2 act, to ot npopacTaH ha ceMeHH ao nepBoro 
UBeTeHHH npoxoAHT 8—10 act. 


3aKJuoHeHHe 

TaxHM o6pa30M, HauiH HccAeAOBaHHfl noATBep)KAaiOT AaHHbie Apyrnx aBTopoB (Bax- 
paMeeBa, fleHHCOBa, 1983, h Ap.), hto aaa onpeAeAeHHA OHToreHeTHHecxnx coctohhhh 
paCTeHHH MOXCHO HCnOAb30BaTb HaA3eMHbie OpraHbl (HHCAO AHCTbeB H HX pa3MepbI, HHCAO 
XCHAOX, nAOUiaAb AHCTOBOH nOBepXHOCTH H T. A.)» HTO HeMaAOBaXCHO npH H3yneHHH peAXHX 
h Hcne3aiomHx bhaob pacTeHHH b hx ecTecTBeHHbix MecTax npOH3pacTaHHA. npHMeHeHHe 
GnoMeTpHHecxHx noxa3aTeAen no3BOAaeT BbiaBHTb xoppeAAUHio MexcAy oTAeAbHbiMH 
npH3HaxaMH b xoAe OHToreHe3a pacTeHHH. 

BwoMeTpHnecxHe noxa 3 aTeAH Ha npoTAxeHHH oHToreHe 3 a mchaiotca HenpepbiBHO 
(Ta 6 A. 1 , 2 ) H MOiyr 6 bITb OnncaHbl OAHOBepiliHHHOH XpHBOH, MaXCHMyM XOTOpOH npnxo- 
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flHTca Ha Anana30Hbi OHToreneTHnecxHx coctohiihh ot B3pocjibix BereTaTHBHbix ao cTapwx 
reHepaTHBHbix ocoGen. B HanGoAbmeH CTeneHH njiaBHocTb nepexoAOB MexcAy OHToreHe- 
THHeCKHMH COCTOaHHaMH BbipaXteHa y XOpHeBHUJHblX OpXHACH C AAHHHblMH I10JI3yHHMH 
noGeraMH. Bbicoxaa cTeneHb BereTaTHBHOH noABHxaiocTH, OTcyTCTBwe ahcxpcthocth b 
noA3eMHbix opraHax MexAy napunaAbHbiMH noGeraMH pa3Horo B03pacTa .aejiaior B03pac- 
THbie npn3HaKH BecbMa ycAOBHbiMH, ho b to xe BpeMa BbiaejieHHe OHToreneTHHecxHx 
COCTOBHHH y MHOrHX BHAOB OXa3bIBaeTCa yAOGHblM aJIH H3yHeHH5! OCOGeHHOCTeH HX 
ueHononyjiHUHH. 

ripOAOJDKHTeJlbHOCTb OTACAbHblX ^a3 OHTOreHe3a 3aBHCHT KaK OT XCH3HCHHOH cj3opMbi 
paCTeHHH, Tax H OT 3XOAOrO- (^HTOUeHOTHHeCXHX H norOAHbIX yCJTOBHH (0C06eHH0 B 
ycAOBnax pe3KO KOHTHHeHTajibHoro KjiHMaTa lOxHoro ripnGatixanba). 

KopOTKOKopHeBHLUHbiH bha C. macranthoii xapaxTepH3yeTca xpaHHe hh3khm npoueH- 
tom 3aBA3biBaHHa nAOAOB (5—7 %, a b HexoTopbie roAbi 1 %), Gojiee npoAOAxcHTeAbHbiM 
nOA3CMHbIM pa3BHTHeM npOTOKOpMa, nO-BHAHMOMy, BbICOKHM IlpOUeHTOM rwGeAH ocoGen 
Ha AaHHOH CTAAHH, I103AHHM 3aUBeTaHHCM, npOAOAXCHTeAbH bIM TeHepaTHBHblM nepwoAOM 
h GoAbiueH AAHTeAbHocTbK) OHTorene3a no cpaBHenmo c Calypso bulbosa , a cneAOBaTenb- 
ho, oneHb hh3khm npoueHTOM lOBeHHAbHbix ocoGen H HaxonAeHHeM B nOnyjIAUHH 
reHepaTHBHbix noGeroB. Bo3pacTHbie cnexTpbi 3Toro BHAa HMeiOT b pa3AHHHbix ueH 03 ax 
5IBHO npaBOCTOpOHHHH xapaKTep (EbmeHKo, 1992). flaxce y bhaob oahoh xch3hchhoh 
(})0pMbi h oAHoro poAa nepHOA ot npopacTaHHa ceMeHH ao UBeTeHHa moxcct CHAbHo 
BapbwpoBaTb. HanpwMep, C. calceolus b Gonee GAaronpnaTHbix ycAOBnax moxcct 3auBecTH 
Ha 6 —8-h toa, a b MeHee GAaronpnaTHbix — Ha 10 —16-h toa; ocoGh C. macranthon b 
npHpoAHbix ycnoBHax 3auBeTaiOT TOAbxo Ha 15— 18-h toa. Zina C. macranthon h C. bul¬ 
bosa xapaxTepubi nepepbiBbi b uBeTeHHH, ocoGchho nocne roAa MaccoBoro UBeTenna hah 
nocAe 3acyxH b toa 3axnaAbiBaHna nonex B03o6HOBneHna. CnocoGHOCTb x BereTaTHBHOMy 
pa3pacTaHHio OTcyrcTByeT y lOBeHHAbHbix h HMMaTypHbix ocoGen h noaBnaeTca y B3pocAbix 
BereTaTHBHbix h reHepaTHBHbix. HHTeHCHBHocTb BereTaTHBHoro pa3pacTanna Bbime y 
C. bulbosa no cpaBHeHHio c ManonoABnxcHbiM bhaom C. macranthon. 

B ueAOM oHToreHeTHHecxoe cocToaHne B3pocAbix rpynn (vvh g) C. macranthon w 
C. bulbosa aahtca 3HaHHTenbHO AOAbine, neM moaoawx (j h /m), hto OTpaxcaeTca na 
ACMorpacJ)HHecxoH cTpyxType ueHononynaunn 3thx bhaob. 

HncneHHOCTb nonynaunn C. macranthon h C. bulbosa Ha TeppHTOpHH nccneAOBaHHa 
noBceMecTHO pe3xo coxpamaeTca. 3 th bham h ey ctohhhbw npn noHnxceHHH ypoBHa 
rpyHTOBbix boa, BbipyGxe ApeBocToa, b bin ace cxoTa, pexpeaunoHHon Harpy3xe, GerAbix 
HH30Bbix h BepxoBbix noxcapax, paHHeM ceHOxomeHHH (ao co3peBaHHa nAOAOB), cGopax 
Ha GyxeTbi h cGopax c uenbio xyAbTHBHpoBaHHa (EbmeHXO, 1998). Ohh Moryr GbiTb 
coxpaHeHbi TOAbxo b ecTecTBeH h bix MecTax npon3pacTaHna b ocoGo oxpaHaeMbix npnpo- 
AHbix TeppHTopnax (3anoBeAHHxax, GoTaHHnecxnx 3axa3HHxax h naMaTHHxax npnpoAbi). 
JXna xaxcAOH xoHxpeTH oh ueHononyAauHH pacTeHHH CAeAyeT pa3paGaTbiBaTb xoHxpeTHbie 
oxpaHHbie MeponpnaTHa c yneTOM hx axonoro-GnonorHHecxHx ocoGeHHOCTen. 
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SUMMARY 

Biometrical parameters, figures and characteristics of the ontogenetic conditions are given for two rare 
species Cypripedium macranthon Sw. and Calypso bulbosa (L.) Oakes, growing in Angara-Sayan and 
Southem-Baykal floristic regions. 
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AHAJIH3 flOJirOBPEMEHHLIX TEHflEHUHH POCTA PINUS SYLVESTRIS 
HA CEBEPO-3AnAflE KOJIBCKOIX) nOJIYOCTPOBA 

A. S. ALEKSEEV, A. R. SOROKA. ANALYSIS OF THE LONG-TERM TRENDS OF 
PINUS SYLVESTRIS ( PINACEAE) GROWTH IN THE NORTH-WESTERN KOLA PENINSULA 

CaHKT-rieTep6yprcKa5! rocyaapcTBeHHafl jiecoTexHHHecKaa aKaaeMHH 
194021 C.-FIeTep6ypr, MHCTHTyTCKHii nep., 2 
IlocTynn;ia 04 02.2002 

H3yHem>i jaojiroBpeMeHHbie (6ojiee 300 JieT) TeHAemiim pocTa Pinus sylvestris, npoH3pacTaioineH Ha ipaHwue 
CBoero apeana Ha ceBepo-3anaae Kojibcxoro n-OBa (MypMaHCKaa o6ji.). OcHOBy aHajuna cocTaBJiaioT neHapo- 
xpoHOjionmecKne aaHHbie o lunpHHe 16954 roAHHHbix cjioeB 175 aepeBbeB 3a nepnoA c 1660 no 1992 it. Ana 
H3yMeHHa npoueccoB pocTa coBoxynHocTH aepeBbeB b 3aBiiCHMOCTH ot coctohhhji BHeuiHen cpeAbi o6HTaHHa 
Hcnojib30BaH cnemia/ibHbiH mctoa yuajieHHa B03pacTHoro TpeHAa H3 AeHApoxpoHononmecKHx pJWOB, hto 
no3BOjiwno npoBecTii 6HOJiorH4ecicyio HHAHKaiiHio B03MOXHbix peniOHanbHbix imieHeHHii KiiiwaTa. C npwMeHe- 
HweM MeTo^oB perpeccuoHHoro n AncnepcnOHHoro aHajni30B noKa3aHO najnmwe AOCTOBepHoii tcha^huhh k 
yBCJiHMOHHK) npwpocTa aepeBbeB P. sylvestris Ha aaHHon TeppuTOpiiH 3a 6ojiee new 300-jicthhh nepwoA npw 
oaHOBpeMeHHOM yBejiMMCHHii ero h3mchhhbocth. FlocTpoeHbi KpHBbie xofla pocnra no AwaMeTpy ApeBocToeB b 
1660—1799, 1800—1899 h 1900—1992 rr. h npoBeAeH hx cpaBHiuejibHbiH aHajiH3. M3yHeHbi KOJie6aHHs 
npHpocrra. 

KjnoneBbie cjiOBa: AeHApoxpoHOAorHa, pannajibHbiH npwpocT, Pinus sylvestris , noTeruieHHe KJiHMaTa, 
3arpH3HeHHe aTMocc|)epbi 


B nocjienHee BpeMfl oTMenaiOTCfl 3HanHTejibHbie H3MeHeHHfl b coctoahhh OKpyxcaioiueH 
cpeAbi, KOTopwe Moryr OKa3biBaTb Henocpe^cTBeHHoe bahahhc Ha cKopocTb pocTa h 
npocTpaHCTBeHHoe pacnpocTpaHeHHe ochobhmx Jiecoo6pa3yiomHx nopoA. ripexcAe Bcero 
3 to B03MoxcHbie aHTponoreHHbie H3MeHeHHJi KJiHMaTa h 3arpa3HeHHe aTMOcifiepbi. IloAaB- 
JIBIOmee 6oJlbUlHHCTBO aBTOpOB CKJIOHHbl CHHTaTb, HTO npOHCXOAHT nOTenJieHHe KJiHMaTa 
b CB5I3H c HaKoruieHHeM b aTMOcc})epe ra30B, npexcue Bcero ynneKHCJioro ra3a h MeTaHa 
BCJiejiCTBHe cxcHraHHa Bee B03pacTaiomero KOUHHecTBa ToruiHBa opraHHHecKoro nponc- 
XOXCfleHHH. TaKHM o6pa30M, B03MOXCHOe H3MeHCHHe KJiHMaTa OKa3bIBaeTCH CBR3aHHbIM c 
moSajibHbiM KpyroBopoTOM yrciepoAa (EyAbiKo, 1977; AHTponoreHHbie H3MeHeHH« KJiH¬ 
MaTa..., 1987; KoHApaTbeB, 1987; KoJie6aHH^ KJiHMaTa..., 1988; BopHceHKOB, KoHApaTbeB, 
1988; IlapHHKOBbiH 3cj)(|)eKT..., 1989; rjio6ajibHoe noTenjieHHe..., 1993; h Ap.). Abtopom 
ochobhoh ranoTe3bi 06 H3MeHeHHH KJiHMaTa b CTopOHy noTenneHHJi noA bo3achctbhcm 
aHTponoreHHbix Bbi6pocoB AByoKHCH ymepoAa ABJiaeTCfl M. M. EyAbiKO. HapaAy c Hen 
cymecTByioT rHnoTe3bi o bo 3 moxchom H3MeHeHHH KJiHMaTa b CTopoHy noxojiOAaHHa 
(Dio6ajibHoe noTenjieHHe..., 1993; IopuiKOB, 1995), OAHaKO ee ctopohhhkh HaxoAflTca b 
M eHbUIHHCTBe. 

TeopeTHHecKH noBbiuieHHe KOHueHTpaunn AByoKHCH ymepoAa b aTMOC(})epe KaK 
ocHOBnaa npHHHHa napHHKOBoro scJxjjeKTa BMecTe c noTenneHneM aojdkho npHBOAHTb k 
HHT eHCH(J)HKau,HH npouecca (})OTocHHTe3a y ApeBecHbix pacTeHHH h, KaK cjieACTBHe, k 
yBeAHHeHHio npoAjncTHBHOCTH jiecoB. OAHaKO b coBpeMeHHbix ycAOBHHX Jieca noABepra- 
k)tcr B03ACHCTBHK) He TOJibKO napHHKOBoro 3(J)4)eKTa. CymecTByioT AOKajibHbie, perHo- 
HanbHbie h moGajibHbie 3arpa3HeHH5i aTMOC(J)epbi, ACHCTByiomne b npoTHBonojioxcHOM 
HanpaBJieHHH h CKpbiBaiomHe 3(f)(i)eKT noTenjieHHfl h yBejiHHeHHa KOHueHTpaunn ymeKHC- 
jioro ra3a (ryAepHaH, 1979; Cmht, 1985; 3arpa3HeHHe B03Ayxa..., 1988; JlecHbie skochc- 
TeMbi..., 1990; Bjihrhhc npOMbiuuieHHoro..., 1990; AjieKceeB, 1990, 1991, 1993, 1997; 
Aerial pollution..., 1993; flpMHiiiKO, 1997). 

npH BblABJieHHH AOJlTOBpeMeHHblX TeHACHIJHH pOCTa ApCBeCHblX paCTCHHH MOiyT 6bITb 
HcnoAb30BaHbi AaHHbie nocToaHHbix npoOHbix nnomaAen, TaKcaunn HacaxACHHH b npo- 
uecce AecoycTpoficTBa 3a p aa nocneAOBaTejibHbix HHTepBajiOB BpeMeHH h ACHApoxpOHO- 
AornnecKoro aHajiH 3 a (Growth trends, 1996). 3th mctoabi hmciot cboh AOCTOHHCTBa h 
HeAOCTaTKH. flocTOHHHbix npoOHbix nAOiitaACH c AJiHTejibHbiM, perynapHbiM HaGnioACHHeM 
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3a npoueccaMH pocTa oaeHb Mano KaK b Pocchh, TaK h 3a py6e*OM. HHTepBaji BpeMeHH, 
KOTopbiH oxBaTbiBaiOT TaKHe HaOaioaeHHfl, aocTaTOHHO orpaHH^eH, cymecTByioT anuib 
e,flHHHHHbie npo6Hbie naomaan c HaOaioaeHHBMH 6oaee 80 — 100 aeT. MaTepnaabi nocae- 
aoBaTe^bHbix aecoycTponcTB Taxxce orpanHaeHbi bo BpeMeHH, KpoMe 3Toro B03HHKaeT 
oaeHb caoxcHaa npoOaeMa conocraBHMocTH aamibix, noayaenHbix b pa3Hbie nepnoabi 
BpeMeHH, Tax KaK OHeHb 3HaHHTeabHO H3MCHXaHCb HHCTpyKUHH, MeTOAbI H npaBHJia 
jiecoHHBenTapH3auHH, BnaoTbao H3MeHeHHH b pacHeTHbix cJ)opMyjiax h npnMeHaeMbix npn 
TaKcauHH jiecoB HopMaTHBHO-cnpaBOHHbix noKyMeHTax. Ha 3tom (J)OHe aocTaTOHHO 
BbiHrpbiLUHO Bbinn5maT .aaHHbie o pocTe apeBocToeB apeBecubix pacTeunn, noayaaeMbix 
npn aeHapoxpOHoaornaecKOM aHajiH3e. OaHaxo h ohh hmciot H3BecTHbie orpaHHaeHHH, 
BaxcHeHiiiHM H3 xoTopbix HBJiaeTcfl npoOaeMa yaaaeHHH H3 aeHapoxpoHoaorHaecKoro paaa 
B03pacTHoro TpeHaa. KpoMe 3Toro, Ha paanaabHbiH npnpocT aepeBbeB cnabHo BjinaeT 
HCTopH^ hx pocTa, onpeaeaaeMafl npexcae Bcero KOHKypeHUHen c coceaaMH. OaHaxo sth 
orpaHHneHHB MoryT 6biTb ycneiUHo ycTpaHeHbi, Bo-nepBbix, c noMombio cneunaabHoro 
MeToaa npexicTaBJieHHB h aHajiH3a aenapoxpoHoaorHaecKHX aaHHbix h, BO-BTopbix, cne- 
unajibHoro BbiOopa o6t>cktob HccaeaoBaHHX. 

Ana peuieHHB nocTaBJieHHOH 3aaaan HMeiOTca caeayiomne npHHUHnnaabHO BaxcHbie 
xapaKTepHCTHKH H3ynaeMbix apeBOcroeB P. sylvestris. 

1) Ecan noTenjieHHe OHMaTa 6yaeT HMeTb MecTo, to npeanoaaraeTca, hto sto 
npoH30HaeT b nepByio oaepeab h HanGoaee hbho b bwcokhx uinpoTax (Eyabixo, 1977; Myneni 
et al., 1997). IlosTOMy apeBOCTOH P. sylvestris , pacnoaoxceHHbie Ha ceBepo-3anaae Kojibcxo- 
rx> n-OBa (MypMaHcxax o6a.), b nepByio oaepeab CMoryT ncnbrraTb na ce6e sth H3MeHeHHX 
h HMeHHO 3aecb ohh Moryr 6biTb BbiaBaeHbi paHee, aeM rae-HH6yab b apyroM MecTe. 

2) B aaHHOM reorpacjDHHecKOM panoHe npoxoaHT rpaHHua pacnpocrpaHeHHfl P. syl¬ 
vestris xax OnoaorHaecKoro Bnaa. H3BecTHo, hto Ha rpaHHue cBoero apeajia OnoaorHaec- 
khh bha HanOoaee ayBCTBHTeaeH k BapnauHAM (JiaKTopoB cpeaw oOHTaHHfl, ocoOeHHo 
aHMHTHpyioiuHX. Ha ceBepHOH rpaHHue apeaaa P. sylvestris pocT apeBocroa aHMHTHpyioT 
npexcae Bcero cypoBbie KaHMaTHaecKHe ycaoBHa, nosTOMy aaxce ne3HaaHTeabHoe hx 
yayaiueHHe moxcct HMeTb pe3yabTaTOM cymecTBeHHoe H3MeHeHwe npnpocTa, KOTopoe 
MOXCeT 6bITb aOCTOBepHO 3aC|)HKCHpOBaHO B 3TOM perHOHe. 

3) B H3ynaeMOM perHOHe HMeiOTca a6coaiOTHO pa3H0B03pacTHbie apeBOCTOH, hto 
aBaaeTca HeoOxoanMbiM ycaoBHeM ycneuiHoro yaaaeHHa B03pacTHoro TpeHaa H3 pxaoB 
aeHapoxpoHoaoraHecKHx aaHHbix MeToaoM sKoaoraaecKOH peKOHCTpyKUHH. 

4) Bo MHornx cayaaax H3yaaeMbie apeBOCTOH hmciot HH3Kyio noaHOTy h aaxce 
npeacTaBaaioT co6oh OTaeabHO croamHe aepeBba, hto ocaaOaaeT B3aHMHoe BanaHHe 
(3aTeHeHne, nepenaeTeHHe KopHefi h t. a.) hx apyr Ha apyra (JIoBeaHyc, 1979, 2000; 
Pa6oTHOB, 1983). 

5) H3ynaeMbie apcBocTH P. sylvestris anHTeabHoe BpeMa HaxoaaTca b KaHMaKCOBOM 
nan cy6-KaHMaKcoBOM coctoxhhh. IIphhhhoh cyKueccnoHHbix cmch pacTHTeabHOCTH Ha 
aaHHoft TeppHTopHH MoxceT 6biTb BoccTaHOBHTcabHaa, nocaenoxcapHaa UHHaMHKa, koto- 
pax MoxceT BanaTb Ha npoayKTHBHocTb H3ynaeMbix aecHbix skochctcm (ropuiKOB, 2001). 

6) CocHOBbie aeca H3ynaeMoro perHOHa HHKoraa He 6bian o6t>cktom xo3xhctbchhoh 
aeHTeabHOCTH, o neM kocbchho cBHaeTeabCTByeT Haanane 3K3eMna»poB B03pacTOM 300 h 
6oaee aeT, no3TOMy 3aecb noaHOCTbio OTcyrcTByeT ee BanaHHe na anHaMHKy pocTa 
aepeBbeB, KOTopoe HMeeT TaKoe Goabmoe 3HaaeHHe aaa CTpaH Esponbi h TaK cnabHo 
3aTpyaHJieT TaM BbiHBaeHne TeHaeHUHH pocTa. 


MaTepnaa h MeToaHKa 

HccaeaoBaan P. sylvestris m ceBepo-3anaae KoabCKoro n-OBa (MypMaHCKaa o6a.). 
KoabCKHii n-OB 3aHHMaeT ceBepo-BOCTOHHyio aacTb BaaTHHCKoro iuhtb, npeacTaBaaiomero 
co6oh BbicTyn KpHCTaaaHaecKoro cjjyHaaMeHTa PyccKoft naaT()>opMbi (IlepeB03HHK0Ba, 
1971). HauiH HccaeaoBaHHa npoBoanancb npeHMymecTBeHHo b ueHTpaabHOH h 3ana£HOH 
HacTax noayocTpoBa, rae HanOoaee xapaKTepHbiM peabec|)OM HBaaiOTca ropHbie MaccHBbi 
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c njiocKHMH BepujHHaMH, nacTO pa3ziejieHHbie zienpeccHHMH h OKpy)KeHHbie xojimhctoh 
paBHHHOH. OTJio>KeHH5i nocjiezmero (BajmaiiCKoro) ojiejieHeHHH, cocToamne H3 cynecen h 
cyrjiHHKOB (pexe necKOB h tjihh) co me6HeM h BanyHaMH, noKpbiBaioT bcio TeppHTopnio 
(flpMHLHKO, 1997). 

HccjiejiyeMbiH paHOH npHHajinexHT k ATJiaHTHKO-ApKTHnecKOH 30He yMepeHHoro 
KJiHMaTHqecKoro noaca. XapaKTepHbi npoaojoKHTejibHaa, ho oTHOcHTeJibHO Mancaa 3HMa, 
no3jiHHH BecHa, cpaBHHTejibHO Teruiaa ocenb h KopoTKoe npoxjiaaHoe jieTO CHkobjicb, 
Ko3JiOBa, 1971; PaMeHcxaa, 1983). CpeuHeroflOBaa TeMnepaTypa B03ziyxa no MHorojieTHHM 
.aanHbiM cocTaBJiaeT +0.5 °C, cpeuHerojioBoe kojihmcctbo ocajiKOB 424 mm. BereTaunoH- 
Hbiw nepnoji jijthtch 90—110 cyT co cpejmeH TeMnepaTypow B03jiyxa b TeneHHe nepHO^a 
c hiohh no aBrycT 11.7 °C h bcjihhhhoh cpejiHeMecHMHbix ocajiKOB 584 mm. 

riOHBbl paHOHa OTHOCHTCH K CeBepO“Tae>KHblM n0Jl30J]HCTbIM, pa3BHBaiOLUHMCa Ha 
xopOLuo BO,aonpOHHuaeMbix CHJibH03aBajiyHeHHbix cynecnaHbix rpy6o3epHHCTbix MopeH- 
Hbix BQUHo-.riejiHHKOBbix otjiojkchhhx. B ycnoBHax xopoinero apenaxa Ha sjuiiobhh 
KO peHHbiX nOpOfl nO,a COCHOBbIMH JiecaMH C XOpOLUO pa3BHTbIMH TpaBHHO-KyCTapHHHKOBbIM 
H MOXOBO-JlHinaHHHKOBblM HpyCaMH pa3BHBaiOTC5l HJlJHOBHaJIbHO-ryMyCOBO-XCejie3HCTbie 
no,a3onbi (Bjihhhhc npoMburnienHoro..., 1990). 

H3ynaeMaa TeppHTopna hbjihctch ojtHopojiHOH no pejibecjiy, KJiHMaTy, noHBaM, pacTH- 
TejibHOCTH, nmpojiorHH h np . Jleca H3ynaeMOH TeppHTopnn othochtch k jiecoTyHjipe 
(Bjihhhhc npOMbniijieHHOCTH..., 1990). Bnaroziapa npeBbiiueHHio KOjinnecTBa ocaaKOB Haji 
HcnapeHweM TeppHTopna othochtch k 30naM c H36biTOHHbiM yBJiaxcHeHweM. BcjieacTBHe 
HeOojlblUOH MOIUHOCTH nOHB, 6jlH30CTH nOflCTHJiaiOmeH nopoflbl, BCXOJ1MJ1CHHOCTH pejlb- 
ecj)a h o6hjihh bojiotokob, a Taicxce Majioro HHCJia wen co WTHjieM jiaHjunacjrr xapaKTe- 
m pH3yeTca bmcokoh creneHbio nouBHXHOCTH npnpouHbix boji h aTMOccjjepbi h KaK cjieucT- 
BHe — BbicoKon CTeneHbio caMOOHHmeHwa (Dia30BCKaa, 1983), KOTopaa npenaTCTByeT 
3HanHTejibHOMy HaKonjicHHio 3arpa3HHTejieH. 

HccneflOBaHbi .apeBOCTOH P . sylvestris Ha 17 npoOHbix njiomaaax (nn), pacnojioxceH- 
Hbix b OKpecTHOCTHx noc. HHKejib (k ceBepo-3ana^y ot nocejixa — nn 1—8, k 1017 — 
9, k ceBepy — 10, k ceBepo-BOCTOKy — 11 —14) h r. 3anojiapHbW (k K>ro-BOCTOKy ot 
ropofla — 15, 16, k ceBepo-BOCTOKy — 17) (Ta6ji. 1). JJna noJiyneHHH conocTaBHMbrx 
AaHHbix npo6Hbre naomaan nouoOpaHbi b HanOojiee TnnnHHbix h 6jih3khx Mexc/ty co6oh 
TH naX Jleca — COCHHK JlHLliaHHHKOBblH, COCHHK 3eJieHOMOLHHO-JlHLliaHHHKOBbIH H COCHHK 
HepHHHHO-BOpOHHHHbIH. 

B ocHOBy aHajiH3a nojioxeHbi SKcnepHMeHTanbHbie aanHbie o norouHHHOH aHHaMHKe 
iHHpHHbi roflHHHbix KOJieu jiepeBbeB P. sylvestris. PajtnajibHbiH npnpocT aepeBbeB innpoKO 
Hcnojib3yeTca npn pemeHHH pa3JiHHHbix npHpouooxpaHHbix 3aaan (Kairiukstis, 1981; 
Methods of Dendrochronology..., 1990; Tree Ring..., 1992; BaraHOB h up., 1996; Xbioc 
h ap., 1999). 

Bcero H3yneHO 175 aepeBbeB. ro^HHHbie cjioh pacnpeaejieHbi no B03pacTHbiM rpynnaM 
cjieayiomHM o6pa30M: 0—20 jieT — 3523 cjioh, 21—40 neT — 2920,41—60 jieT — 2052, 
61—80 JieT — 1664, 81—100 JieT — 1373 h crapuie 101 roaa — 5422 cjioh. 

KLnacc noBpOKneH hh upeBocToeB onpeuenajica no oOmenpHHHTOH npn npoBeueHHH 
MOHHTopuHra jiecoB MeTojiHKe (AjiexceeB, 1997; Manual on methodologies..., 1994): 1 — 
aaopoBoe ^epeBO, 2 — noBpexaeHHoe (ocjia6jieHHoe) jiepeBo, 3 — cmibHO noBpeacaeHHoe 
(cnjibHO ocjia6jieHHoe) ^epeBo, 4 — OTMnpaiomee jiepeBO, 5 — cbokhh cyxocTon, 6 — 
crapbin CyXOCTOH. 

06pa3itbi jipeBecHHbi oT6wpajiHCb y yneTHwx ^epeBbeB b BHjte xepHOB c noMoutbio 
6ypaBa Ilpeccjiepa Ha BbicoTe 1.3 m Ha Bcex npo6Hbix njiomajxax. UlnpuHa rojtHHHbix 
KOJieu H3MepHJiaCb C TOHHOCTblO JUO 0.015 MM, pe3yjlbTaTbI H3MepeHHH B BHJte aeHflpoxpo- 
HOJiorwHecKHX pajtOB nocjie npoBepxn 3anocHJiHCb b KOMnbiOTepHyio 6a3y ^aHHbix 
nocjieayioutero yjaaneHHH B03pacTHoro TpeHjta mctoaom 3KOJiorw4ecKOH peKOHCTpyKUHH. 

Jlna yjiajieHHH B03pacTHoro TpeHjia b pajaax paanajibHoro npnpocTa wcnojib30BaH MeToa 
3 KOJiornHecKOH peKOHCTpyKUHH pocTOBoro npouecca (AneKceeB, 1997). Ochobhoh eun- 
HHueii HHcJiopMauHH juih aHajiH3a b stom cjiynae hbjihctch uinpHHa OTuejibHoro rojtHHHoro 
Kojibua c UByMH BpeMeHHbiMH xapaKTepncTHKaMH: B03pacTOM jtepeBa, 11 a kotopom oh 
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TAEJ1MI1A 1 


KpaTKaa xapaKTepHCTHKa upeBocToeB Finns sylvestris Ha npo6Hbix njiomajjfix, pacnojioxeHHbix 
Ha ceBepo-3anaae Kojibcxoro n-oBa (r. 3anoJiapHbiH h noc. HwKejib) 


N9 

npoSHOM 

njiomaau 

PaccTOflHHe 
ot HacejieH- 
Horo nyHK- 

Ta t KM 

Cpeamie 3Ha4eHH a 

nojiHOTa 

Kiiacc ! 
noBpeaoie- 
HHfl 

Hhcjio 

KepHOB 

BblCOTa, M 

anaMeTp, 

CM 

B03paCT, 

jieT 

i i 

5.0 

12 

16 

100 

0.4 

3.08 

11 

2 

7.0 

10 

18 

120 

0.5 

3.70 

14 

3 

7.0 

19 

18 

120 

0.3 

3.53 

12 

4 

9.0 

18 

20 

120 

0.4 

2.53 

12 

5 

12.0 

12 

14 

100 

0.5 

2.19 

11 

6 

28.0 

16 

22 

160 

0.6 

1.65 

4 

7 

50.0 

12 

14 

60 

0.6 

1.50 

13 

8 

78.0 

20 

18 

170 

0.5 

1.96 

11 

9 

3.0 

16 

22 

120 

0.1 

3.65 

6 

10 

8.0 

12 

36 

140 

0.2 

2.82 

10 

11 

2.0 

14 

18 

120 

0.6 

4.19 

4 

12 

12.5 

16 

26 

150 

0.4 

3.24 

6 

13 

15.0 

10 

10 

60 

0.4 

1.93 

14 

14 

22.5 

12 

14 

80 

0.5 

1.37 

11 

15 

10.0 

14 

18 

180 

0.1 

2.51 

4 

16 

12.0 

9 

10 

50 

0.7 

1.45 

19 

17 

8.0 

8 

13 

30 

0.5 

1.35 

13 


o6pa30BajiC3, h KaneHAapHbiM toaom ero otjioxcchhb. B craTHCTHHecKHx pacneTax ynacT- 
ByeT HH(|)opMauHH o xaxcaoM roaoBOM cjioe xaxAoro AepeBa, hto no3BOjtaeT 6ojiee nojiHO 
Hcnojib30BaTb AeHflpoxpoHOjiorHHecKHe AaHHbie h noBbicHTb cTaTHCTHHecxyio AOCToaep- 
HOCTb nojiynaeMbix pe3yjibTaTOB. 

CyTb MeTo^a 3aKjnoHaeTca b tom, hto ah* BbiaBjieHHa tchachuhh b pocTe AeHApoxpo- 
HOJiornHecKHe AaHHbie o uiHpHHe roAHHHbix KOJieu, o6pa30BaBiiiHxca Ha pa3Hbix AepeBbax, 
6yAyT crpynnwpoBaHbi no B03pacTHbiM rpynnaM c yneTOM xajieHAapHoro roaa hx o6pa30- 
BaHHa. B tom cjiynae, ecjiw ApeBocron pa3H0B03pacTHbiw, B03HHKaeT B03M0xcH0CTb cpaB- 
HHTb paAnajibHbiH npwpocT, o6pa30BaBiiiHHC5i Ha flepeBbHX oflHoro h Toro xe B03pacTa, 
ho b pa3Hbie xajieHAapHbie roAbi. 3to AaeT B03M0XH0CTb noJiHOCTbio h o6i>6kthbho 
yAajiHTb H3 aHajiH3a bjihbhhc Ha AHHaMHxy paAnajibHoro npHpocra Taicoro BaxHoro 
4>aKTopa, Kax B03pacT. BbiaejieHHbiH b pe3yjibTaTe aHajiH3a TpeHA o6ycjioBjieH coBOKyn- 
HOCTbio c|)aKTopoB BHeuiHew cpeAbi. B AaJibHeHineM AaHHbie o uiHpHHe roAHHHbix KOJieu, 
o6pa30BaBuiHxca b pa3Hbie xaneHAapHbie roAbi y pa3Hbix AepeBbeB, o6i>eAHHBJiHCb h 
aHanH3HpoBaiiHCb no 6 B03pacTHbiM rpynnaM: 0—20, 21—40, 41—60, 61—80, 81—100 
h 6ojiee lOOneT cootbctctbchho. AHajiH3 no KJiaccaM B03pacra, paBHbiM 20 roAaM Ana 
XBOHHbIX, BBJiaeTCB o6menpHHBTOH MCTOAHKOH B JieCHOH TaKCaUHH H JieCOyCTpoifCTBe. 

Ilpw aHanH3e tchachumh pocTa coBOKynHOCTH AepeBbeB P. sylvestris bo BpeMeHH 
npwMeHajiHCb MeTOAbi perpeccnoHHoro h AHcnepcHOHHoro aHanH30B (AjiexceeB, 1997). 


Pe3yjibTaTbi h oGcyxAemie 

Pe3yjibTaTbi aHajiH3a H3MeHeHHH cpeAHero paAnaribHoro npnpocTa h AncnepcHH no 
20-jieTHHM HHTepBanaM BpeMeHH aji» 6 B03pacTHbix rpynn P. sylvestris npeACTaBJieHbi Ha 
pwc. 1,2. flonojiHHTejibHo npoBeAeHHbiii AHcnepcnoHHbiH aHajiH3 noxa3aji cTaTHCTHHec- 
xyio AocTOBepHocTb ycTaHOBJieHHbix TeHAeHUHH k yBejiHHeHHio paAnajibHoro npnpocra 
AepeBbeB P. sylvestris npw 99%-m ypoBHe AOBepHTejibHoii BepoaTHOCTH. 
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H3 pnc. 1 bhaho, hto nanOonee ^ocTOBepHo cpeAHMH no 20-jieTHHM HHTepBanaM 
BpeMeHH paAHajibHbin npnpocT yBejiHHMjica y MJiaauiHx B03pacTHbix rpynn c B03pacTaMH 
0 — 20, 21—40 n 41 — 60 JieT, rae KoscJxfiHUHeHTbi AeTepM h h ann h aha jiHHenHbix TpeHAOB 
cocTaBjiaiOT 71, 81 h 68% cooTBeTCTBeHHO. Jtna crapiiiHx B03pacTHbix rpynn c B03pac- 
TaMH 61—80, 81 — 100 n 6ojiee 101 roaa ycTaHOBJieHHbie TeHAeHuHH k yBejinneHnio 
paflwajibHoro npnpocTa, xax yKa3biBanocb Bbiine, Taxxce craTHCTHnecKH AOCTOBepHbi, ho 
K 03(|)(j)HUHeHTbl fleTepMHHaUHH JIHHCHHbIX TpeHAOB B 3THX CJiyHaflX HHXC6 H COCTaBJlBIOT 

39, 30 h 30 % cooTBeTCTBeHHO, hto TeM He MeHee CBH^eTeJibCTByeT o HajiHHHH AOcraTOHHO 
BbicoKofi (cpeaHeil hjih yMepeHHon) cTeneHH sbbhchmocth npnpocTa ot BpeMeHH (LLImhat, 
1984). 

Flo aaHHbiM pwc. 2 moxcho 3aKJiioHHTb, hto napajiy c yBejiHneHHeM cpeaHero paanajib- 
Horo npHpocTa co BpeMeHeM nponcxoAHT yBejiHHeHne Taxxce h ero h3mchhhbocth, 
KOTopoe BbipaacaeTca b pocTe AwcnepCHH paanajibHoro npnpocra BOKpyr cpeAHero 
3HaHeHH3i ana Bcex B03pacjHbix rpynn co cneAyiomHMH aoctbtoh ho bmcokhmh 3HaneHH- 
bmh KosctK^HUHeHTOB^eTepMHHauHH: 0—20jieT — 46, 21—40 JieT — 76, 41 — 60 JieT — 
62, 61 80 JieT — 49, 81 —100 JieT — 38 h 6ojiee 101 roaa — 56%. npnneM b aaHHOM 

cjiynae He HaGmoaaeTCA 3aBHCHMocTH TecHOTbi cbh3h awcnepcHH paanajibHoro npnpocTa 
h BpeMeHH ot B03pacTa AepeBbeB. 

npH H3yneHHH aonroBpeMeHHbix TeHaeHUHH pocra P. sylvestris abhoto bahbhha 
amponoreHHoro B03aeHCTBH5i Ha BejiHHHHy paanajibHoro npnpocTa cochobmx apeBOCToeB 
Kojibcxoro n-OBa He 6bUio BbWBJieHO. Bo3mo)kho, 3to o6i>HCHaeTCfl TeM c|)aKTOM, hto 
RJ iHaHHe aTMOC(}>epHoro 3arpa3HeHHfl h apyrnx aHTponoreHHbix B03aeHCTBHH Ha aaHHbin 
pernoH npHyponeHO k CTpoHTejibCTBy h Hanany pa6oT Ha ropHO-MeTajuiypranecKOM 
% KOM6HHaTe b 1950 r., cjieaoBaTejibHO, MomHaa aHTponoreHHaa Harpy3xa HMeeT MecTO 
JiHuib nocjiejiHHe 50jieT. Bo-BTopbix, xax bhaho H3 Ta6ji. 1, hhcjio MoaenbHbix aepeBbeB, 
pacnojioxceHHbix Ha paccTOHHHH 5 km h Ojinxce ot HCTOHHHKa BbiOpocoB, cocTaBJiaeT 
21 aepeBO H3 175, hjih 12 %, ocTanbHbie MoaejibHbie aepeBbfl pacnojioxeHbi Ha paccTOBHHH 
6ojiee 7 km. 

AHajiH3 cooTHonjeHHn npHpocTOB noBpexcAeHHbix (c 6aruiOM coctoahha 2.6 — 4) h 
H enoBpexjieHHbix (c 6ajuiOM coctobhha 1 — 2.5) aepeBbeB 3a nepnoa BpeMeHH c 1960 no 
1992 r., pe3yjibTaTbi KOToporo npeacTaBJieHbi Ha pnc. 3, noKa3biBaeT OTcyrcTBHe cncreMa- 
THnecKoro naaeHHfl npnpocra noBpexcaeHHbix aepeBbeB. B B03pacTHOH rpynne 0—20jieT 
OTHOineHHe npnpocTOB KOJie6jieTCB okojio eaHHHUbi, b rpynne 21— 40jict npnpocT 
noBpexaeHHbix aepeBbeB c 1970 r. Bbime, neM y HenoBpexcaeHHbix, b rpynne 41—60jieT 
b 1960—1980 rr. npnpocT noBpexcaeHHbix aepeBbeB HHxce, a 3aTeM Bbiine, neM y 
HenoBpexaeHHbix, b rpynne 61—80 JieT npnpocT noBpexcaeHHbix aepeBbeB Oojibuiyio nacTb 
aHanH3HpyeMoro nepnoaa 6biJi Hnxce, neM HenoBpexcaeHHbix, ojwaKO cTaji Bbime b 
nocjieaHHe roAbi, b rpynne 81—lOOjieT npnpocT noBpeacaeHHbix aepeBbeB b Hanane 
nepnoaa 6bui Bbiuie, neM y HenoBpexcaeHHbix, 3aTeM CTan He3HanHTejibHO HHxce, h, 
HaxoHeu, b B03pacTHOH rpynne erapme lOOjieT paanajibHbin npnpocT noBpexcaeH- 
Hbix aepeBbeB Oojibuiyio aojiio BpeMeHH npeBOcxoami npnpocr HenoBpexaeHHbix 
AepeBbeB. 

06i>5icHeHHa (J)aKTa OTcyTCTBHB CHCTeMaTHHecKoro bjihbhhh Ha paaHajibHbin npnpocT 
noBpexcaeHHfl KpoHbi aepeBbeB MoryT 6biTb cneayiomHe: BO-nepBbix, oueHKa xcH3HeHHoro 
COCT05JHHB aepeBbeB npoBOAHnacb b roA OT6opa KepHOB, t. e. b nocneaHHH roa aHanH3H- 
pyeMoro nepnoAa, nosTOMy coctoahhc AepeBbeB b npeabiaymne roAbi Morno 6biTb ApyrHM. 
OaHaKo cpaBHeHHe paanajibHoro npwpocra noBpe^caeHHbix h HenoBpexcaeHHbix AepeBbeB 
b nocneAHHH h npeAbiAymHH roAbi aHanH3HpyeMoro nepnoaa Taxxce He noxa3biBaeT 
CHCTeMaTHHecKoro naaeHHH npnpocTa noBpexcaeHHbix AepeBbeB. Bo-BTOpbix, cneuHanb- 
HbiH AeTaribHbiH aHajiH3 3 aBHCHMOCTH paanajibHoro npwpocTa ot KAacca noBpexcAeHHH 
AepeBbeB noKa3an, hto cymecTBeHHoe naaeHHe npnpocTa HMeeT MecTO TOAbKO npH 
cmibHbix noBpexcAeHHHX KpoHbi AepeBbeB, c noTepen 30 — 60% xboh, npn MeHbiunx 
noBpexaeHHAX KpoHbi npnpocT moxcct He cHHXcaTbca, a HHoraa h B03pacTaTb, hto CBA3aHO 
c HAJiHHHeM y AepeBbeB MexaHH3Ma KOMneHcaunn noTepn xboh (AneKceeB, 1993; 
ChOAHHHHJOC, 1996). 
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Phc. 2. AwHaMHKa h3mchhhbocth paaHajibHoro npupocra apcboctocb Pinus sylvestris b B03pacTHbix rpyn- 

nax no 20-jicthhm HHTepBanaM. 

7 — 0—20 JieT, 2 — 21—40, 3 — 41—60, 4 — 61—80, 5 — 81 —100 JieT, 6 — >101 roaa. no BepTHKajm — aucnepcitfl 
pannajibHoro npiipocTa. OcTajibHbie o6o3HaqeHiifl Te ace, hto h Ha piic. 1. 


3 BoTaHHHecKiiii acypHan, N« 6, 2003 r. 
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1950 1970 1990 1950 1970 1990 

Phc. 3. Othoujchhh BeJiHHHH pannajibHbix npupocTOB noBpe>KfleiiHbix ii nenoBpexQieHHbix aepeBbeB Pinus 

sylvestris b B03pacTHbix rpynnax. 

] — 0—20 jieT, 2 — 21—40, 3 — 41—60, 4 — 61— SO, 5 — 81—100 jieT, 6 — >101 rona rio ropinoHTajm — roau, no 

BepniKajin — oTHoiiiemie npupocTOB 
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TABJ1HUA 2 

Miorn iiMcnepcHOHHoro aHajiH3a M3MeHeHHM paAHajibHoro npwpocTa ApeBocxoeB Pinus sy/vestris 
Ha ceBepo-3ana,ae Kojibcxoro n-oBa no TpeM nepMOAaM BpeMeHH: 




1660-1850, 

1851-1950 m 1951-1992 rr. 


Bo3pacTHbie 

rpynnbi, 

JieT 

— 

CpeAHHH npHpOCT, 

MM 

AHcnepcnn. mm 2 

1660-1850 rr. 

1851-1950 rr 

1951-1992 rr 

1660—1850 rr 

1851-1950 rr 

1951-1992 rr. 

0-20 

0.87 

1.16 

2.06 

0.38 

0.44 

0.70 

1.00 

1.33 

1.78 

1.00 

1.16 

1.59 

21-40 

0.53 

0.81 

1.26 

0.08 

0.21 

0.35 

1.00 

1.53 

1.56 

1.00 

2.65 

1.67 

41-60 

0.37 

0.58 

0.70 

0.06 

0.11 

0.21 

1.00 

1.57 

1 21 

1.00 

1 83 

1.91 

61-80 

0.37 

0.54 

0.53 

0.05 

0.13 

0.15 

1.00 

1.46 

0.98 

1.00 

2 60 

1.15 

81-100 

0.35 

0.51 

0.50 

0.03 | 

Mi 

0.08 

1.00 

1.46 ! 

0 98 

1.00 1 

3.67 

0 73 

>100 

0.27 

0.39 | 

0.43 | 

0.02 

0.09 | 

0.11 

1.00 

1 44 

1.10 

1 00 

4.50 

1.22 


n p ii m e w a h n e. Haa nepTOH npHBeneHbi a6cojnoTHbie 3HaMeHH*i, non HepTOH — 3HaweHHfl OTHocMTejibHo 
npeabiaymero nepnoaa BpeMeHH Bee pa3jni i mn bcjiiimhh cpenHHX 3HaneHMH h AHcnepcHH cTaTMCTHMecKH aocTOBepHbi 
« npn ypoBHe aoBepiiTeabHon BepoATHocTH He MeHee 95 %, KpoMe He3HaMHTejibHoro cHHJKeHHfl cpeaHero npHpocTa b 
B03pacTH wx rpynnax 61—80 h 81 — 100 jreT b nocjieaHeM nepnoAe no cpaBHemno c npeAbiayiUHM 


flaHHbie o aojjroBpeMeHHOH ahhbmhkc paAHaAbHoro npnpocTa AepeBbeB P. sylvestris 
HHTepeCHO CpaBHHTb C HHCj30pMaUHeH O HaH6o/iee H3BeCTHbIX H 3HaHHTCAbHbIX KJlHMaTH- 
necKHX cJ)JiyKTyauHax nponuioro, KaicoBbiMH abaaiotca MajibiH jie^HHKOBbiH nepnoA, 
KOTOpbiH HMeJi MecTo npH6jiM3HTeJibHO b 1430—1850 rr., h nocjieaoBaBiuee 3a hum 
noTenjieHHe c MaxcHMyMOM b 1930-x rr. (EopwceHKOB, 1982; JIoceB, 1985; Cannell, 1995). 

B CBH3H C 3THM HHTepeCHO CpaBHHTb AaHHbie O BeJIHHHHe H H3MCHHHBOCTH pa^HaJlbHOrO 
npHpocTa nocjreAHHx necamneTHH. Jlna BbinoAHeHHA 3toh 3aAann 6bi/i npoBeAeH AHcnep- 
CHOHHbiH anaJiH3, Becb MaccHB ^aHHbix 6bin pa36HT Ha 3 nacra, cooTBeTCTByiomHe 
yxa3aHHbiM Bbime nepnoAaM BpeMeHH: nepBbin nepnoA BjcmonaeT b c e6a joiaHHbie o 
npnpocTe c 1660 no 1850, BTopon — c 1851 no 1950 h TpeTHii — c 1951 no 1992 r. 

Pe3yjlbTaTbI CpaBHeHHfl Cpe^HHX 3HaHCHHH UIHpHHbl rOAHHHblX KOJieU H HX H3MCHHHBOCTH 

npHBeneHbi b Ta6ji. 2. 

M 3 hhx cjie^yeT, hto cpeAHHH paanajibHbiH npnpocT b cTOJieTHe, cAeAyiomee 3a ManbiM 
jie^HHKOBbiM nepHOAOM, Bbipoc bo Bcex B 03 pacTHbix rpynnax Ha 33—57 %. B cAeAyiomeM 
nepHOAe cpeAHHH npnpocT b 4 B03pacTHbix rpynnax H3 6 BHOBb yBeAHHHAca (ot 10 ao 
78 %) h ocTajica nocTOHHHbiM b ocTajibHbix 2, npnneM b MJiaAUJHX B03pacTHbix rpynnax 
yBeJinnenne 6mao ^axce Goamuhm, neM b npeAinecTByiomnn nepnoA. 3tot cjjaicr moxcct 
CBHACTejibCTBOBaTb o npoAOAaceHHH npouecca noTenneHHH KAHMaTa. YBeAHneHHe cpeAHe- 
ro paananbHoro npHpocTa ApeBOCToeB P. sylvestris conpoBOxyiajiocb poctom ero H3MeH- 
hhbocth, xapaKTepH3yeMOH AHcnepcnen (Ta6n. 2). M3MeHHHBOCTb npHpocTa oco6eHHo 
CHJibno (ao 16 — 450%) B 03 pocjia no oxoHnaHHH Manoro JieAHHKOBoro nepnoAa. B cne- 
AyiomeM nepnoAe H3MeHHHB0CTb npHpocTa cHOBa yBeAHHHAacb bo Bcex B03pacTHbix 
rpynnax (Ha 15—91%), KpoMe oahoh — 81 —100 act, aaa KOTopon ycTaHOBJieHO 
AOCTOBepHOe CHHXCeHHe H 3 MCHHHBOCTH (Ha 27 %). 

no pe3yjibTaTaM 3Toro aHanH3a moxcho CA&naTb bmboa o tom, hto b nocneAHHe 
Aec^THJieTHa, oco6eHHO b MAaAUJHX B03pacTHbix rpynnax BnnoTb ao 60 act BKAiOHHTenb- 
ho, paAHajibHbin npnpocT 6bm 6oAbtue, neM bo BpeMA nepnoAa nocneAHero noTenneHHA 
c MaxcHMyMOM b 1930-x roAax. 06 stom Taxxce c bhACT enbCTBy iot AaHHbie, npHBeAeHHbie 

Ha pHC. 1, H3 KOTOpbiX BHAHO, HTO CpeAHHH paAHaAbHblH npHpOCT nOCACAHerO ACCHTHAeTHA 
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uua 3 thx B03pacTHbix rpynn Bbiiue, neM b 1920—1939 rr. TaxnM o6pa30M, npn nepexoue 
ot BToporo nepnoua BpeMeHH k TpeTbeMy HaOmouauacb HBHaa TeHueHUHa k yBeunneHnio 
npHpocra, xoth h He Taxaa oneBHUHaa, xax npH nepexoue ot Mauoro ueuHHKOBoro nepnoua 
k nepnouy nocueuHero noTenueHHfl, xorua nponcxounuo yBeunneHne npnpocTa bo Bcex 
B03pacTHbix rpynnax ouHOBpeMeHHO. 

fljiH Gojiee ueTaubHoro aHajitna h nporH03a BeunHHHbi cpeuHero rounnHoro npnpocTa 
uepeBbeB P. sylvestris npoBOunuocb ouHOBpeMeHHoe H3yneHne TeHueHunn ero H3MeHeHHfl 
h KOJieOaHHH Ha 6ouee kopotkom HHTepBajie BpeMeHH — b TeneHne nocueuHero ctoucthji. 
ripw OAHOBpeMeHHOM H3yHeHHH UHH3MHXH npHpOCTa H peXCHMB eTO KOJieOaHHH HCnOJlb- 
30Bajiacb HejiHHeHHaa annpoxcHMauHH uaHHbix c noMombio cueuyiomen cjjopMyubi, ubus- 
lomencfl cyMMOH UHHenHoro TpeHua h rapMOHHHecxnx xoueOaHHH c uhhchho 3aBHCHMOH 
ot BpeMeHH aMnunTyuon: 


p (t) = (.xt + y) + 


X 


' 

'2 Kt | 

(Zi t) X cos 

T 

- 

Ti JJ 


rue p{t ) — paunanbHbin npnpocT b rouy r, mm; a, y — napaMeTpbi UHHenHoro TpeH.ua, 
x — cKopocTb H3MeHenH« npnpocTa bo BpeMeHH (yBejiHHeHHfl npn nojioxcHTejibHOM 3Haice 
h yMeHbiueHHH npn oTpnuaTeubHOM), MM/rou; y — annpoxcnMaunu paunaubHoro npnpo- 
cTa b HanaubHOM rouy BpeMeHHoro paua, mm; Z\ — cxopocTb pocTa aMnuHTyuw /-oh 
rapMOHHHecKOH cocTaBjiaiomeH xoueOaHHH paunaubHoro npnpocTa bo BpeMeHH, mm/fou; 
T h Vi — nepnou h HanaubHaa $a3a /-h rapMOHnnecxon cocTaBuaiomeH xoueOaHHH 
paunajibHoro npnpocTa cootbctctbchho. 

ripHBeueHHaa (|)opMyua aBuaeTca npaMbiM o6o6meHHeM o6mhhoh (j)opMyjibi, c no- 
Mombio KOTopoH Bapnauna npnpocTa bo BpeMeHH npeucTaBuaeTca xax cyMMa HexoToporo 
nocTOHHHoro cpeuHero h paua rapMOHHHecxnx xoue6aHHH c nocToaHHbiMH aMn jiHT yuaM h 
(Kairiukstis, 1981). Pe3yjibTaTbi Taxoro aHajiH3a npeucTaBueHbi b Ta6u. 3 h Ha pnc. 4. 

H3 uaHHbix Ta6u. 3 bhuho, hto uHHaMHxa h xoue6aHna paunajibHoro npnpocTa 
uepeBbeB P. sylvestris uocTaTOHHo xopoiuo onncbiBaioTca cyMMoii UHHenHoro TpeHua h 
ouhoh rapMOHHHecxoH cocTaBuaiomen. Toubxo uua B03pacTHon rpynnbi 61—80jieT 
Hcnojib30BaHbi use rapMOHHHecxne cocraBuaiomHe, BTopaa H3 hhx aBuaeTca xpaTHon 
nepBOH (c MeHbiueH aMnunTyuon h bo cToubxo ace pa3 Ooubmen nacTOTon xoueOaHnn). 
Ko3Cf)(J)HUHeHT UeTepMHHaUHH XpHBbIX 6bIJl BbICOXHM (62— 77 %) BO Bcex B03paCTHbIX 
rpynnax, xpoMe ouhoh (81—100 ueT), rue oh cocTaBHU 39%. 

Bo Bcex B 03 pacTHbix rpynnax, xpoMe ouhoh, BbiaBueHa UHHenHaa TeHueHuna yBeun- 
neHHH cpeuHero rouoBoro npnpocTa Ha 0.005—0.016 mm b rou h aMnuHTyuw xoue 6 aHHH 
Ha 0.002—0.007 mm. Toubxo b B 03 pacTHOH rpynne 81—100 ueT Taxaa TeHueHuna 
oTcyrcTByeT h UHHaMHxa paunaubHoro npnpocTa npeucTaBuaeT co6oh rapMOHHHecxne 
xoue 6 aHH 5 i Boxpyr cpeuHero 3 HaneHna, paBHoro 0.61 mm c aMnuHTyuoH 0.159 mm. 

C noMombio nocTpoeHHbix ypaBHeHHH B 03 MoaceH nporao 3 BeunHHHbi cpeuHerouoBoro 
pauHanbHoro npnpocTa P. sylvestris Ha nepcnexTHBy, Tax, uua UByx Muauninx B 03 pacTHbix 
rpynn h rpynnbi 81 — 100 ueT x 2005 r. oacnuaeTca yBeunneHne npnpocTa Bbiiue 3 HaneHHH 
1960-x rr., unu B 03 pacTHbix rpynn 41—60 h 61 — 80 ueT oacnuaeTca yBeunneHne npnpocTa, 
ho x 3 TOMy ace rouy oh He uocTnraeT 3 HaneHHH 1960-x rr., h Toubxo y B 03 pacTHOH rpynnbi 
CTapuie 100 ueT oacnuaeTca CHnaceHne npnpocTa x 2005 r., HMeiomee UHxunnecxyio 
npnpouy. 

B ueuoM pe 3 yubTaTbi uaHHoro aHauH 3 a nouTBepacuaioT nouyneHHbie paHee BbiBouw o 
HauHHHH UByx TeHueHUHH b UHHaMHxe paunaubHoro npnpocTa. IlepBaa — pocT ero 

BeUHHHHbl, OUeHHBaeMOH epeUHHM 3HaneHHeM, H BTOpaa - pOCT norOUHHHOH H3MCHHH- 

bocth npnpocTa, oueHHBaeMOH no uncnepcnn huh aMnuHTyue xoueOaHHH. 3to moxcct 
CBHueTeubCTBOBaTb o tom, hto HMeiomau MecTO TeHueHunu x yBeunneHnio npnpocTa eme 
He CTaGnubHa bo BpeMeHH, HaxounTcu b nepexouHOM pexcHMe h nouBepxceHa xoueOaHHAM. 
OuHaxo caM $axT pocTa aMnuHTyuw xoue6aHHH paunaubHoro npnpocTa uepeBbeB P. syl- 
vestris b nocjieuHne uecHTHueTHa roBOpHT o tom, hto b oxpyxcaiomen cpeue nponcxouuT 
cymecTBeHHbie H3MeHeHH5i. 
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TABJIHUA 3 


Pe3y;ibTaTbi aHa;iH3a aMHaMHKH cpeaHero roaHHHoro paawaabHoro npwpocTa 
aepeBbeB Pinus sy/vestris m pexwMa ero KOJie6aHHH 3a nepwoa 1900—1992 rr 


Bo3pacTHan 
rpynna 

XapaKTepMCTHKM 
JiHHenHoro Tperma 

XapaKTepMCTHKM KOJie6aTejibHbix cocTaBJisnomHx 
npnpocTa 

K03(})4)M- 
uneHT ae- 
TepMMHaUMM 
R 2 , % 

X, MM/rOJX 

y , mm 

Z , MM/roa 

T, jieT 

V 

HMCJTO 

rapMOHMK 

0-20 

0.016 

0.89 

“0.007 

1.0 


1 

74.5 

21-40 

0012 

0.49 

-0.002 

1.4 

_ 

1 ’ 

72 7 

41-60 

0.005 

0.44 

0.003 

1.0 

_ 

1 

76.6 

61-80 

0.008 

0.34 

0.007 

3.4 

_ 

2 

61.7 

81-100 

0.000 

0.61 

0.159* 

1.1 

259.0 

1 

38.7 

>100 

0.006 

0.20 

0.006 

3.7 

— 

1 
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n p m m e h a h » e. « » — win B03pacTHofi rpynnbi 81 — 100 jieT BejiiiHHHa z npeacTaanaeT coooh He 3aBMcsimyio ot 
B peMeHH aMnjiHTyxiy Kojie6aHMw m BbipaxteHa b mm. 


Ha pwc. 4 oTHeTjiHBo BHaeH MaKCHMyM paanaabHoro npHpocTa b 1960 r., oh hctko 
BbipaxeH y 4 B03pacTHbix rpynn (0—20, 41—60, 61—80 JieT h 6oaee 101 roaa). Bo Bcex 
B03pacTHbix rpynnax, KpoMe rpynnbi b 81— lOOneT, npnpocT b 1960 r. h paaoM c hhm 
pacnojioxeHHbix roaax 6bui Bbiuie (He HHxce), neM b 1930-x rr. npH MaKCHMyMe nocaea- 
Hero noTenjieHHB. B 1960 r. 6bUio 3aperHCTpnpoBaHO HeSoabuioe ncrrenaeHHe, MeHbuiee, 
neM MaxcHMajibHoe b 1930-x rr., KOTopoe cMeHHaocb noxoaoaaHHeM b 1970-x rr. (Eopn- 
ceHKOB, 1982; JIOceB, 1985). 3th KJiHMaTHHecKHe ABaeHHB oneHb xopouio OTpaxcaiOTca b 
aeHapoxpoHojiorHHecKHx paaax, npeacTaBaeHHbix Ha pwc. 4, oaHaKo B03HHKaeT Bonpoc, 
4eM o6i>acHHTb 6onee BbicoKHe npnpocTbi b 1960-x rr. no cpaBHeHHio c 1930-mh, ecjiH b 
nepBOM cjiynae noTenjieHHe 6buio 3HanHTeabHo cjia6ee? B KanecTBe paOoneH rnnoTe 3 bi 
moxho BbiCKa3aTb npeanojioxceHne, hto noBbiineHHbie npHpocrbi 1960-x rr. mohih 6biTb 
pe3ynbTaTOM cHHepracTHHecKoro bjihbhhb Ha pocT P. sylvestris oaHOBpeMeHHoro (aaxce 
HeOoabinoro) noTenaeHHB h noBbiuieHHoro coaepacaHHfl yraeKwcaoro ra3a b aTMoccjjepe. 
Boaee aeTaabHbin aHaaH3 B03MO>KHbix npHHHH yBeaHneHHJi npnpocTa apeBOCToeB P . syl¬ 
vestris Tpe6yeT npoBeaeHHH cneiuiaabHoro nccaeaoBaHHB c npHBaeneHHeM aonoaHHTeab- 
Hbix MaTepnaaoB. 

npoBoaHnca cpaBHHTeabHbin aHaan3 xoaa pocTa coBoxynHocTH aepeBbeB cochw 
o6biKHOBeHHOH no aHaMeTpy aaa 3 nepHoaoB BpeMeHH (1660—1799, 1800—1899 h 
1900—1992 rr., pnc. 5). flaHHbie aHanH3HpoBajiHCb c noMombio S-o6pa3Hon poctoboh 

KpHBOHI 


k 

y “ 1 + E e- rt ’ 


rae y — cpeaHHH anaMeip, cm; k , E, r — napaMeTpbi S-o6pa3HOH kphboh, k — BepxHHH 
npeaea pocTa anaMeTpa aepeBbeB, cm; £ — KpamocTb pocTa, pa3bi; r — CKopocTb pocra, 
CM/roa; t — B03pacT, neT (UlMHaT, 1984). 3HaneHHfl napaMeTpoB kphboh npeacTaBaeHbi 
b Ta6a. 4. YBeaHMeHne BepxHero npeaeaa cpeaHero anaMeTpa aepeBbeB CBHaeTenbCTByeT 
06 H3MeHeHHHx ycaoBHH pocTa b 6aaronpHBTHyio cTopoHy. 06 3tom xce CBHaeTenbCTByeT 
yBeanneHne MaKCHMaabHon ckopocth pocTa cpeaHero anaMeTpa apeBOCToeB bo btopoh h 
TpeTHH nepnoabi BpeMeHH no cpaBHeHHio c nepBbiM. 

npeacTaBnaeTCfl HHTepecHbiM oueHHTb, xota 6bi npn6aH3HTeabHO, Te H3MeHeHHa 
KaHMaTa, kotopmm Moryr cooTBeTCTBOBaTb BbWBaeHHbie noBbimeHHB paanaabHoro npn- 
pocTa aepeBbeB P. sylvestris b pa3Hbix B03pacTHbix rpynnax. flo aaHHbiM E. Beuker c 
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1900 1920 1940 1960 1980 2000 1900 1920 1940 1960 1980 2000 

Phc. 4. JliinanHKa n KoaeCamix cpeaHero roaiiMHoro paaiianbHoro npiipoda Pinus sylvesiri.s b BoapaciHux 

rpynnax. 

1 — 0—20 jieT (R 2 = 74.5%), 2 — 21—40 ? (/e 2 = 72 7%), 3 — 41—60 (R 2 = 76.6%), 4 — 61—SO (R 2 = 61.7%), 5 — 
81 — 100 JieT (R 2 = 38.7 %), 6 — >101 roaa (R 2 = 69.6%). no BepTiiKann — cpeflmm npupocT, mm. OcTanbHbie o6o3HaMeHiifl tc 

xe, hto li Ha puc. 3. 

coaBT. (1996), b ceBepHOH Ohhjihhxihh y apeBOCToeB P. sylvestris b B03pacTe 27 JieT npw 
yBejiMHeHMM toaobom cyMMbi TeMnepaTyp Ha 600 rpaflyco-ijHeH, hto cooTBeTCTByeT 
yBejiHHeHHK) cpexiHeroflOBOH TeMnepaTypbi Ha 4 °C, npoHCxojiHT yBejiHHeHne npHpocTa 
Ha 45 %. H3 xiaHHbix Ta6ji. 2 bhaho, hto ana B03pacTH0H rpynnbi 21—40 JieT yBejinneHMe 
cpeaHero npwpocTa b 1951—1992 rr. no cpaBHeHHio c npexuuecTByiomHM nepnoaoM 
nocjiexiHero noTenjieHHfl cocTaBJiaeT 56%, hto no3BOJi5ieT npejtfiojioxcHTb Hajinnwe yxce 
cewnac H3MeHeHHH b cpejie oOnTaHHB (b ochobhom noTenjieHHe h noBbiuieHne kohucht- 
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Phc. 5. KpiiBbie xona pocra no anaMeipy aepeBbeB Pinus sylvestris b nepwonbi 1660—1799, 1800—1899 n 

1900—1992 rr 

flo ropi! 30 HTann — B 03 pacT, Jiei; no BepTiiKann — miaMeTp, cm. 


pauHH yrjiexncjioro ma), axBHBaneHTHbix no bjihahhio Ha pocT jipeBOCToeB P. sylvestris 
yBejiHHeHHio cpejmeroaoBOH TeMnepaTypbi Ha ~4 °C. 

Ii3MeHeHH5i MeTeopojiornHecKnx ycjiOBHH b 30He npornpacTaHHa HCCJiejiyeMbix ,ape- 
BOCToeB P . sylvestris b TeneHne nocjiejiHero ctojtcthb npejiCTaBjieHbi Ha pnc. 6. BujiHa 
TeHfleHUHa k noxonojiaHHio xax b TeneHne Bcero ro^a. Tax h b TeneHne BereTaunoHHoro 
ce3ona. He3HaHHTejibHoe yBejiHneHHe cpe^nnx TeMnepaTyp HaSjuojiajiocb b 1930-x h 
1950-xrr., ojiHaxo sto noTenneHne He oxa3ano cymecTBeHHoro bjihahha Ha o6myio 
TeHjxeHUHio k yMeHbmeHHfo cpejiHHx TeMnepaTyp. Ko3(jxj3HUHeHTbi jieTepMHHauHH b o 6 ohx 
cjiynaflx He oco6eHHo bmcokh: juia cpejmeroflOBbix TeMnepaTyp — 36 h jyia cpejiHHX 3a 
BereTauHOHHbiH ce30H — 33%. M3MeHeHHe xojiHnecTBa BbinaBiiiHx ocaaxoB Hao6opoT 
HMeeT TeH^eHUHio k yBejiHHeHHio b TeneiiHe nocne^Hero ctojicthb. 3Ta TeHjieHUHB Taxxe 
npocjiexHBaeTCfl xax juib cpejiHHx 3HaneHHH b TeneHHe Bcero rojia (xo3(f)(|)HUHeHT 
jieTepMHHauHH R 2 = 82%), Tax h b nepHoji BereTaunn (R 2 = 64%). 

HejKxrraTox Teona, oco6eHHO b nepnoa BereTauHH, ABJiaeTCfl ocHOBHbiM jthmhth- 
pyioinHM cfjaxTopoM pa3BHTH5i jipeBecHbix pacTeHHH pawoHa nccjiejiOBaHHB. BcjieflCTBne 
3 toto BnojiHe 3axoHOMepHa nojioxcHTejibHafl jiHiieMHaa 3aBHCHMOCTb cpejmero pa- 
AHajibHoro npwpocTa P. sylvestris ot TeMnepaTypbi B03,ayxa b TeneHne BereTauHOHHoro 
ce30Ha (niOHb—aBrycT). HanSojibLuafl flHHaMHxa yBejiHneHHfl paawajibHoro npwpocTa c 
noBbiuieHHeM TeMnepaTyp npncyrcTByeT y Monojibix jiepeBbeB (Ta6n. 5). OflHaxo Taxaa 
CBH3b npnpocTa w TeMnepaTypbi He o6i>5iCH5ieT o6mero noBbiiueHHfl nepBoro no 

TABJ1WUA4 

riapaMeTpbi S-o6pa3HOH xpHBOH xoaa pocTa cpeAHero unaMeTpa Pinus sylvestris 
b 3aBHCHMOCTH ot B03pacTa no TpeM nepHonaM BpeMeHH 
1663-1799, 1800-1899 h 1900-1992 rr. 


FlepHoa 

BpeMeHH 

Ko 3 <J) 4 >imneHT ypaBHeHMJi 

MaKCHMajibHan 

CKOpOCTb 

pocTa 

Ko 34 > 4 )imneHT 
AeTepMMHa- 
UMM, % 

k , CM 

£, pa 3 bi 

/*, I/roji 

0.25 *r*k, CM/roii 

1663-1799 rr. 

8.13 

9.33 

0 042 

0 09 

87.18 

1800-1899 rr. 

10 34 

7.48 

0 046 

0 12 

84.61 

1900-1992 rr. 

21.33 

5.13 

0 022 

0.12 

75.38 
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Phc. 6. JUiHaMHKa cpeiweMecjiHHOH 3a roa h 3a BereTauHOHHbiii ce30H TeMnepaTyp B03;iyxa h KOJiimecTBa 
ocanKOB b MypMaHCKOH o 6 ji. no 10 -jicthhm MHTepBajiaM. 

1 — cpeflHeMecHHHafl TeMnepaTypa B03nyxa 3a roa, 2 — cpeaHeMecflHHaa TeMnepaTypa B03ayxa 3a BereTamioHHbiii ce30H, 3 — 
cpejweMecjiHHoe mnimecTBo ocaaKOB 3a roa, 4 — cpeaHeMecflHHoe KoaimecTBO ocaaKOB 3a BereTamiOHHbirt ce30H. no ropinoH- 
Taan — KaneHaapHbie aaTbi, no BepTHKanit: 1,2 — TeMneparypa, °C h 3 , 4 — ocaaKii, mm. 


npHHHHe oTcyTCTBHa pocTa TeMnepaTypw. OTcyrcTBHe noBbimeHHa cpe;*Hero,iioBOH h 3a 
BereTaunoHHbiH ce30H TeMnepaTyp B03jiyxa 3acTaBJiaeT npejinojio^KHTb HajiHHHe flencT- 
BH5I Ha npwpOCT ApeBOCTOeB AOnOJIHHTeJIbHblX (J)aKTOpOB, B KaHeCTBe KOTOpbIX MOXCHO 
paccMaTpnBaTb yBejiHneHHe npojjojixcHTejibHOCTH BereTauHOHHoro ce30Ha, noBbimeHHe 
KOHueHTpauHH C0 2 b aTM0cc|)epe, MejinopHpyiomHH ac^eicr cjia6oro 3arpB3HeHHB aT- 
MOcc})epbi, B03MO)KHoe yBe/iHHeHHe nacTOTbi necHbix noxcapoB (ropuiKOB, 2001) w paa 
apyrax. 
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TAEJlMliA 5 


riapaMeTpbi jihhchhoh 3aBHCHMocTH (y=a*x) cpeaHero paaHajibHoro 
npHpocTa Pinus sylvestris w TeMnepaiypbi B03ayxa 
b TeneHne BereTauHOHHoro ce30Ha no B03pacTHbiM rpynnaM 


Kjiacc B03pacTa, JieT 

K03(})4)HUMeHT 
ypaBHeHHJi, a 

Ko3Cj)(})HLIMeHT 
jieTepMMHaiiHH, % 

0-20 

0.0149 

94.46 

21-40 

0.0095 

95.94 

41-60 

0.0057 

93.73 

61-80 

0 0052 

93 12 

81-100 

0.0051 

95.36 

Craprne 101 roaa 

0 004 

96.4 


FlojiyMeHHbie hbmh pe3yjibTaTbi npoTHBopenaT xtaHHbiM, npHBejteHHbiM b HToroBOM 
OTHeTe EBponewcKoro HHCTHTyTa jieca (Growth trends..., 1996), nocBameHHOM H 3 yHeHHio 
TeHxteHitHH pocTa JiecoB b EBpone, rae juia H3ynaeMOH TeppHTopnn yKa3aHa npOTHBono- 
jioxcHaa, ySbiBaiomaa, TeHjjeHUHH b pocTe HacaxcjjeHHH xtpeBecHbix pacrreHHH. 

Ha ocHOBe npHBeaeHHbix jtaHHbix moxcho c 6ojibinoH BepoxTHocTbio npeancmoxcHTb, 
hto M3MeHeHna cpejjbi o6MTaHHa, no KpanHen Mepe pernoHajibHoro MacuiTa6a, Ha 
ceBepHOH rpaHHue apeana P. sylvestris Ha KojibcxoM n- 0 Be yxce HananHCb. Hauiw pe 3 yjib- 
^TaTbi, noKa3biBaiomHe yBejinneHHe npHpocTa xtpeBOCToeB P. sylvestris , coBnajtaioT c 
pe3yjibTaTaMH, nojiyneHHbiMH R. Myneni c coaBT. (1997), M. XbiocoM c coaBT. (1999), 
KOTopbie TaK^Ke o6Hapy*HJiH yBejinneHHe npnpocTa xtpeBecHon pacTHTenbHOCTH Oopeanb- 
HblX JieCOB BbICOKHX IHHpOT B 1981—1991 IT. 

C tohkh 3peHHH GnojiorHHecKoro KpyroBopoTa ymepojta b Onoctfiepe, KOTopbin 
b uejioM opraHH30BaH Tax, hto oOecnenHBaeT nsbATHe h CB5i3biBaHHe aTMOc(})epHoro 
C0 2 b pacTHTenbHOH 6woMacce, a 3aTeM b ocajtoHHbix nopoaax (Kocthumh, 1984), 
BbiHBjieHHyio TeH^eHUHio k yBe/iHHeHHK) npnpocrra xtpeBecHon pacTHTen bHOCTH cjiejtyeT 
paccMaTpHBaTb Kax 6e3ycji0BH0 nojioxcHTejibHoe ABJieHne h oxcnjtaeMyio peaKUHio 6ho- 
cc})epbi Ha npoHCxoflamwe H3MeHeHH5i oxpyxcaiomeH cpextbi. 

YBejiHHeHHe npwpocTa cochobhx JiecoB b otbct Ha H3MeHeHne cpejibi o6wTaHHB 
HBJifleTCfl CBHxteTejibCTBOM Toro, hto npwpoflHbiH noTeHUHan aaHHOH TeppHTopHH eme He 
pa3pyuieH, HecMOTpx Ha HMeiomeeca Ha KojibcxoM n-OBe MomHoe B03jteHCTBne Ha jieca b 
BHjte npoMbiuuieHHoro 3arp5i3HeHH5i aTMOC(J)epbi. YBejiHHeHHe npnpocTa MoxceT paccMaT- 
pHBaTbcsi Kax peaKUHH oOpaTHon cbh3h, HanpaBjieHHaa Ha KOMneHcaunio bo3hhkujhx 
H3MeHeHHH h, TaKHM o6pa30M, Kax npoflBJieHne peryjinpyioujHX h CTa6HJiH3HpyiomHx 
c^yHKUHH Gnoccjjepbi, eme He noTepflBmen cbohctb ycTOHHHBOCTH. 


BbIBOAbI 

1. Ha ceBepHOH rpaHHue ecTecTBeHHoro apeana pacnpocTpaHeHna Pinus sylvestris Kax 
6HOJiorHHecKoro BH/ta Ha KojibcxoM n-oBe HMeeT MecTo cTaTHCTHnecxn aocTOBepnan 
aojiroBpeMeHHaa TeHjtCHUHX k yBeJiHneHHio BejiHHHHbi pajinajibHoro npnpocTa jtepeBbeB. 

2. OflHOBpeMeHHO c TeHjteHUHen k yBeJiHneHHio cpejtHen BejiHHHHbi npHpocTa HMeeT 
MecTo jtocTOBepHaa TeHjteHUHx k yBeJiHneHHio norojjHHHOH h3mchhhbocth pajtnanbHoro 
npnpocTa jjepeBbeB P. sylvestris , BbipaxcaeMaa jmcnepcneH otkjiohchhh ot cpejtHero. 

3. B nocjieaHHe aecamneTHa (1951—1992 rr.), oco6eHHO b MjiamuHx B03pacTHbix 
rpynnax, BnjiOTb jio 60 jieT BKJiioHHTejibHo, pajwanbHbiH npnpocT yBejiHHHJica Ha 21 —78 % 
no cpaBHeHHio c nepnojtOM nocjiejiHero ncrrenjieHHfl (c MaxcHMyMOM b 1930-x rr.). 
B OojibuiHHCTBe B03pacTHbix rpynn jtepeBbeB npnpocT b 1960-x rr. Bbime (He HHxce), neM 
b 1930-x rr. 
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4. B nepnojj c 1660 no 1992 nr. nponcxojtH.no yBejinMeHne BepxHero npeaejia cpejtHero 
AHaMeTpa xtepeBbeB cocHbi, hto cBHjieTejibCTByeT 06 H3MeHeHH5ix b ycjiOBHflx pocTa b 
6^aronpH5iTHyK) CTopoHy. 


CnMCOK JIHTEPATyPbl 

AjieKccee A. C. Kojie6aHHH paananbHoro npiipocTa b apeBOCToax npn aTMOccJ^epHOM 3arpH3HeHHii // Jleco- 
Beaemie 1990 N<* 2. C 82—85. 

AjieKceee A. C. PaaHajibHbui npnpocT apeBOCToeB Picea abies ( Pinaceae) b yc/iOBnax aTMOc^epHoro 
3arp5i3HeH!iH // Eot >KypH. 1991 T 76 Ns 11 C 1498—1503 

AjieKceee A. C. PaiwanbHbiii npupocT aepeBbeB h apeBOCToeB npn aTM 0 ccJ)epH 0 M 3arpH3HeHHii //JlecoBeae- 
Hue 1993. Ns 4. C. 66—70. 

AjieKceee A. C. MoHHTOpHHr JiecHbix skochctcm. CFI6., 1997. 116 c. 

Anmponozennbie H3MeHeHHH KJiHNiaTa / floa pea. M M. EyabiKO, JO. A Pbpaaaa. JI.. 1987 406 c 

Bopucemoe E. 77. KaHMaT h aeHTeabHOCTb neaoBeKa. M.. 1982. 128 c. 

Bopucemoe E. 17., Kondpambee K. H. KpyroBOpOT yraepoaa ii KaHMaT. Jl., 1988 319 c. 

BydbiKoM. M raoOaabHaa SKOJiorHH. M., 1977. 328 c 

Bazanoe E A ., LUimnwe C. T, Mcnena B. C. JteHapoKjniMaTHHecKne HecaeaoBaHHH b ypajio-Cn6npCKori 
Cy6apKTiiKe. H3a-BO CO PAH. 1996. 244 c. 

Bjiuahuc npOMbiinaeHHoro aTMOCc()epHoro 3arpa3HeHHH Ha cocHOBbie aeca KoabCKoro nojiyocTpoBa / Iloa 
pea. E. H. HopHHa, B. T. flpMHiUKO. Jl., 1990. 196 c. 

rjiasoecKUA M. A. npHHHHiibi KJiaccn(f)HKauHH npwpoaHbix reocHCTeM no ycTOHMHBOCTH k TexHoreHe3y n 
nporH03Hoe aaHauia^THo-reoxHMimecKoe patioHHpoBaHHe // ycTOHHHBocTb reocHCTeM / Tloa pea. A. J[. ApMaHaa 
h H. K) HonryuiHHa M., 1983. C. 61—78. 

rjiofycuibHoe noTenaenwe. Aoxaaa rpHHnnc / Iloa pea. H>k. JlerreTa M., 1993. 272 c 

ropuAKoe B B. riocnenoxcapHoe BoccTaHOBaeHHe cochobwx aecoB EBponeiiCKoro CeBepa: ABTopecf). anc. .. 
a-pa 6noa. HayK. Cn6., 2001. 35 c. 

ropiuKoe B. r. OH3imecKHe h OiioaorwHecKHe ochobw ycTOHMHBOCTH >kh3hh. M., 1995. 471 c. 

rydepuciH P. 3arpfl3HeHne B03ayuiHOH cpeaw. M„ 1979 200 c. 

Sazpusnenue B03ayxa u xanHb pacTemrii / Iloa pea. M. Tpeiuoy. Jl., 1988. 536 c. 

KomCkihua KaHMaTa 3a nocaeaHee TbicjmeaerHe / Floa pea E. n. EopHceHKOBa. Jl., 1988. 408 c. 

Kondpambee K. R. Iao6aabHbiH KJiHMaT ii ero H3MeHeHH». JI., 1987. 231 c. 

Kocnuuibin B. A. OBoaiouna aTMOC(j)epbi, 6HOCc|)epbi h KaiiwaTa. M., 1984. 96 c. 

Jlecnbie 3KOCHCTeMbi h aTMoc(})epHoe 3arpa3HeHHe / Floa pea. B. A. AaexceeBa Jl., 1990. 200 c. 

Jloeejiuyc H . B. M3MeHHHBOCTb npiipocra aepeBbeB. Jl., 1979. 230 c. 

JJoeejiuyc H . B. JJeHapoHHaHKauHB CI16., 2000. 313 c. 

Jlocee K. C. KaHMaT: Bnepa, ceroaHH... h 3aBTpa? Jl., 1985. 175 c. 

03ojiuhuhk)c P XBOHHbie: Mop(|)oreHe3 h mohhtophht. KayHac, 1996. 258 c. 

napnuKoehiu 3cj>cj>eKT, H3MeHeHne KaHMaTa h 3KOCHCTeMbi / Iloa pea. E. EoaHHa, E P. Heeca, Jlxc. 5Irepa, 
P. yoppHKa. Jl., 1989. 557 c. 

flepeeo3HUKoea B. A. reoaoniHecKaa xapTa // ATaac MypMaHCKoii o6aacTH. M., 1971. C. 4. 

Padomnoe T. A. OiiToueHoaoma. M., 1983 291 c. 

PcLKteHtKcm M. JI. AHaan3 (J)aopw MypMaHCKoii oOaacTH h Kapeann. Jl., 1983. 237 c. 

CjuumY. X. Jlec h aTM 0 C(|)epa. M., 1985. 430 c. 

Xbioc M. K ., Buondu 0 , Bazanoe E A. CBH3b Me)Kay roaHHHbiMH KoabuaMH cyGapKTHKH Ch6hph h NDVI # 
MeToaw oueHKii coctobhhb h ycToiimiBOCTH aecHbix skociictcm: Te3. aoxa MexcuyHap. coBem. 8—13 aBrycra 
1999 r. KpacHoapCK, 1999. C. 216 

UlMudm B. M. MaTeMaTHHecKHe MeToaw b OoTaHHKe Jl, 1984. 288 c. 

Rhoejiee B. A., Ko3JioeaJl. r. KanMaTHMecKne KapTbi: ocaaKH, TeMnepaTypa B03ayxa // ATaac MypMaHCKoii 
oOaacTH. M., 1971. C. 10—11. 

flpMuuiKo B T. CocHa o6biKHOBeHHaa h aTM 0 cc|)epH 0 e 3arpH3HeHiie Ha EBponeiiCKOM CeBepe. CI16., 1997. 
210 c. 

Aerial pollution in Kola Peninsula//Proceed. Intern orkshop, April 14—16, 1992, St-Petersburg — Apatity, 
1993. 418 p. 

Beuker E , Kalstrain M., Kellomaki S. Changes in wood production of Picea abies and Finns sylvestris under 
a warmer climate: comparison of field measurements and results of mathematical models // Climate change, 
biodiversity and boreal forest ecosystems / Ed. by E. Korpilahti, S. Kellomaki, T. Karjalainen. Reprinted from 
Silva Fennica 30(2—3). Joensuu, 1996. P. 159—166. 

Connell M. Forests and the global carbon cycle in the past, present and future. European Forest Institute. 
Res. Rep. 2. Joensuu, 1995. 67 p. 

Growth trends in European forests / Ed. by H. Spiecker et al. Springer Verlag. Berlin, New York, 1996. 347 p. 

Kairiukstis L Dendrochronology for the indication of background climate variation // Rep. USSR—USA 
symposium «Effect of solar variability on climate». Vilnius—Kaunas. 1981. 100 p. 

Manual on methodologies and criteria for harmonized sampling, assessment, monitoring and analisys of 
the effects of air pollution on forests. Hamburg/Prague: Programme Coordinating Centers / UN—ECE 1994. 
177 p. 


74 



Methods of dendrochronology: Applications in the environmental sciences / Ed. by E. R. Cook, L A Kai- 
riukstis. Dordrecht; Boston; London, 1990. 394 p 

Myneni R. B ., Keeling C. J., Tucker G., Asrar R., Nemani R. Increased plant growth in the northern latitudes 
from 1981 to 1991 //Nature. 1997. Vol. 386 P 698—702. 

Tree rings and environment // Proceed. Internat. Dendrochronological Symp. Ystad, South Sweden, 
3—9 Sept. 1990 / Ed by T S. Bartholin, B E. Bjorn, D Eckstein, F Schweingruber Ystad. 1992 394 p. 


SUMMARY 

Growth trends of Scots pine ( Pinus sylvestris L ) at its northernmost extent may be an indicator of changes 
m the carbon cycle of terrestrial forest ecosystems Using a method which removed age trends from the data, 
a time-senes analysis of an annual radial increment in wood over the last few decades comparatively with the 
period of last registered warming with maximum in the 1930—40 revealed elevated growth of 78 % for trees 
^ yeai i‘ S ° lc1, ^ tor Uees 21 10 y ears olc1 ' 21 f° r trees 41 to 60 years old, and 10% for trees more than 
year old. Increment of the trees 61 to 80 and 81 to 100 years old remains the same This increased growth 
occurred despite a decrease in temperature after about 1940 and significant air pollution 

During the last century was revealed an elevated growth of Scots pine for the trees of all age groups 

e M C n l A 81 t0 100 yearS ° ld f ° r Which k is constant ’ with the s P eed of 0 016 mm/year for trees 0 to 20 years 
old, 0 012 mm/year for trees 21 to 40 years old, 0 005 mm/year for trees 41 to 60 years old, 0.008 mm/year for 
frees 61—80 years old and 0.006 mm/year for frees more than 101 years old. This growth trends are unstable 
in time and took place together with growing oscillations of Scots pine trees radial increment. 

The most probable reason for the marked increase in radial increment of Scots pine in this region is a 
synergism of mild climate warming and higher levels of carbon dioxide Other reasons may include an increase 
m growth season longevity, the ameliorative effect of mild air pollution and changes in forest fires freguencies. 

Theoietically, an increase in the average radial increment of Scots pine frees at its northernmost extent 
indicates the beginning of positive changes in the carbon cycle, resulting from higher accumulations of carbon 
m the forest biomass This generally may be considered as an indicator of the biosphere to counteract the 
greenhouse effect and global environmental changes. 
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OKOHHaTejibHbiu BapnaHT nojiyneH 17.01.2002 

FhyqeHbi oco6chhoctii aHaTOMHii rtiohob paime- h no3HHecnejibix copTOB Malus domestica , KyjibTHBHpye- 
Mbix b ropax Ka6apnHH0-EajiKapHH Ha pa3Hbix BbicoTax Haa ypoBHeM Mopa. rioKa3aHO, hto njiOAbi HNieioT eflHHbiii 
nnaH aHaTOMnnecKoro CTpoeHiia, ho pa3JiiiHaiOTCH no KOJumecTBeHHbiM npn3HaKaM b 3aBiicHMOCTii ot BpeMeHH 
C03peBaHHa n BbicoTbi npoH3pacTaHH». TaK, y njiojtOB no3flHecnejibix copTOB KyTHKyna h nmoiiepMa 6oJiee 
ToncTbie, neM y paHHecnejibix. FIjiozibi no3UHecneJibix copTOB, npoH3pacTaiomHX b ropnoM noace 
(1200 m Haa yp. m), 3HaMHTenbHO Mejibne, HMeiOT OoJiee TOHKyio KyTHKyny, 6ojibuiee hhcjio ycTbiiu h HeHeBimeK, 
a TaKxe pajwajibHo BbiTaHyTbie 3nwjiepMajibHbie KJieTKH h TOJiciyio rwnoiiepMy. y njioaoB no3^Hecnejibix copTOB 
HaiiOojiee TOJiCTaa KyTHKyjia (fiopMHpyeTca Ha BbicoTe 600 m. KojiHaecTBeHHbie pa3flimHa npii3HaKOB cTpyKTypbi 
njiouoB o6cy5*caaiOTca b CBa3H c hx aaanTHBHbiw 3HaneHiieM. 

KjiiOHeBbie cnoBa: ajianTauMa, ranoiiepMa, KyTHKyjia, nnojibi, ycTbHiia, anw^epMa, aOnoHa, HeneBUMKa. 

M3yHeHHe aHaTOMHH coHHbix nnoaoB b 3KOJiorHHecKOM njiaHe — HOBoe HanpaBJieHHe 
b coBpeMeHHOH KapnojiorHH. HccJieAOBaHHH TaKoro poaa Mano (KyMaxoBa, 1989, 1991, 
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2000, h ap.). HMeiomneca b jiHTepaType CBeaeHHa nocBameHbi b ochobhom onncaHHio 
aHaTOMHqecKoro cTpoeHHa OKoaonaoaHHxa aOaoKa BHe cbh3h c ycaoBHaMH npoH3pacTa- 
hhh pacTeHHH (Garcin, 1890; Ph6hh, 1925; JjHTTepnxc, 1928; 2KaaoBCKHii, 1934; 
KoHOBajioB, 1946; Meyer, 1940; Tukey, Young, 1942; HwKHTMHa, 1959; PyOeHKo, PoTapy, 
1970; PoTapy, 1966, 1973; KyMaxoBa, 1987, h ap.). Mexcay TeM, Hcxoaa m3 bbicokoh 
3KonornHecKOH njiacTHHHOCTH aOaoHH, ee naoabi npeacTaBaaioT HHTepec ana H3yneHHa 
nyTew aaanTauHH pacTeHHH k ycnoBHaM npoH3pacTaHHa. B CB5I3H c sthm Mbi nccnenoBanH 
OCo6eHHOCTH aHaTOMMH nJlOAOB H6JIOHH OXIHHX H Tex >Ke COpTOB, B03AeJlbIBaeMbIX Ha 
pa3Hbix BbicoTax Haa ypoBHeM Mopa. Oco6oe BHHMaHHe 6biJio yaeneHO H3yHeHHio 
HapyxcHOH 30Hbi nepHKapnna (xyTHKynbi, snwaepMbi w ranoaepMbi). 


MaTepnan h MemuHKa 

MaTepnaji ana HecneaoBaHHa co6paH b crenHOH, neco-ropHOH h ropHO-CTeriHOH 
SKOJiorHHecKHx 30Hax (300, 600, 1200 m Haa yp. m.) KaGapaHHO-EanKapHH. OObexTaMH 
HecneaoBaHHa ObiJiH nnoabi 9 copTOB aGjiOHH, pa3JiHHaiomHxca nepHoaoM C03peBaHHa 
(paHHecnenbie — Men6a, BopoBHHKa; no3aHecnejibie — EaHaH 3hmhhh, MaHTyaHCKoe, 
TojiaeH aenHiuec, flenwiiiec, Pea aenwniec, PeHeT CwMHpeHKo, Afiaapea). 

3pejibie nnoabi coGnpajiH c naTH aepeBbeB Kaxaoro copia. MaTepnan $HKCHpoBanH 
b 70 %-m sthjiobom cnHpTe (npo3HHa, I960; OypcT, 1984). 

H3yueHHe cBexcecoOpaHHoro w (J)HKCHpoBaHHoro MaTepwana npOBoaHJiH Ha BpeMeHHbix 
npenapaTax, npHroTOBJieHHbix no oOmenpHHaTOH MeToanxe. KyTHKyny h bock BbiaBJianH 
pacTBopoM lioaa b BoaHOM pacTBope woawaa xanna, cnupTOBbiM pacTBopoM cyaaHa-IV 
(BapbiKHHa h ap., 2000). Hrla nonyneHHa cpaBHHMbix pe3ynbTaTOB cpe3bi aenanH b oOnacTH 
3KBaTopa nnoaa Ha oaHHaxoBOM paccToaHHH ot aonew namenKH w njioaoHoxcxH. ripHro- 
TOBJieHHe cpe30B ana BpeMeHHbix npenapaTOB npoBoawjiH Ha MHKpOTOMe h ot pyKH 
ne3BHeM 6e3onacHOH OpHTBbi. TonmuHa cpe30B ot 15 ao 20 mkm. 

AHajiH3 h cj30Torpa(}3HpoBaHHe cpe30B npoBoanaH c noMombio MHxpocxona LATIMET h 
uwc()poBoro $oToannapaTa Digital Still Camera DSC-P20 (tfjHpMbi Sony). PeaaKTHpoBaHne 
h MopcjDOMeTpHHecKHH aHanH3 npoH3BoaHHH b naxeTax Adobe Photoshop-6 h ap. 


Pe 3 yabTaTbi h oGcyxaeime 

Y Bcex H3yneHHbix copTOB a6noHH He3aBHCHMO ot Bbicora npoH3pacTaHHa 3peabie 
naoabi hmciot eaHHbin naaH aHaTOMHHecKoro cTpoeHHa. Ha nonepenHbix cpe3ax mctxo 
BbipaxceHbi snuaepMa, rwnoaepMa h ocHOBHaa napeHXHMa, rpaHHHamaa c nnoTHOH 
xpauteBHaHOH TKaHbio, oxpyxcaiomeH me3aa 3aBa3H. B ochobhoh napeHXHMe HaxoaaTca 
npoBoaamwe nynxH: cenanbHbie, neTaabHbie, aop3aabHbie h BeHTpaabHbie nnoaonncTHKOB, 
HMeioutHe TeHaeHUHio k KpyroBOMy pacnonoxceHHio (pwc. 1, a). 

3nnaepMa coctoht H3 aByx TunoB KaeTOK: ochobhmx (noKpoBHbix) h 3aMbixaioiHHx 
KaeTOK ycTbwu (pwc. 1, 6 , ^). 

lloKpoBHbie KaeTKH b naaHe MHoroyroabHbie, pa3Hbix pa3MepoB. Ha cpe3ax ohh 
npaMoyroabHbie, TaOaHTnaTbie, HHoraa yaaHHeHHbie b TaHreHTaabHOM HanpaBaeHHH. 
Pa3Mepbi snwaepMaabHbix KaeTOK y pa3Hbix copTOB BapbHpyiOT. OObiHHo HapyxcHbie ctchxh 
Toame, neM OoxoBbie h BHyrpeHHHe (pwc. 1, d). 

HapyxcHbie ctchkh snnaepManbHbix KaeTOK noKpbiTbi KyTHKyaoii h snHxyTHxynapHbiM 
bockom (pwc. 1, d). XapaKTep OTaoxceHwa snHxyTHxyjiapHoro BOCKa cneuncJ)HHeH aaa 
xaxcaoro copTa, hto OTMeneHo HaMH paHee (KyMaxoBa, MenHxaH, 1989). Boaee MomHbie 
OTaoaceHHa BOCKa Ha noBepxHOCTH a6nox oTMeneHbi y no3aHecneawx copTOB (BaHaH 
3HMHHH, PeHeT CHMHpeHKo, MaHTyaHCKoe H ap.). 

Ha noBepxHOCTH naoaoB BCTpenaiOTca HeMHoroHwcaeHHbie ycTbwua. OOHapyxcHTb hx 
aoBoabHO TpyaHO, nocKoabKy ohh CHabHo norpyxceHbi h 3a6wTbi MomHbiMH HanabiBaMH 
KyTHKyabi h BOCKa (pwc. 1, e). 
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Phc. 1. AHaTOMHnecKoe CTpoeHne 3penoro ruioaa hGjiohh, copTa PeHeT Chmhpchko, BbipameHHoro Ha Bbicoie 

600 m Haa yp. m. 

a — nonepeMHbiii cpe3 fuioaa; 6, ok — amuepMa c noBepxHOCTH; a — KpiicranjiOHOCHbie loiencH Me30Kapnns; ^ — ycTbmie; d — 
ammepMa, ninoaepMa, napeHXHMa; e — xpameBHAHaa TKaHb; j — neMeBiiMKa. a n — BeHTpanbHbiH nyMOK nnoflOAHCTiiKa, ac — 
bock, m — nmonepMa, d n — Aop3anbHbiit nyMOK, j m — 3anoaHjnomaa TKaHb, k — KyTHKyjia, up — KpiiCTanji, n — napeHXHMa, 
n n — nemnbHbiM npoBoasimiii nynoK, np — npo6Ka, cx — CKJiepeHXHMa, c n — cenaflbHbiii npoBojumiuit nyMOK, y — ycTbiiue, 
(}) h — fJienjioreH MeweBimKii, oh — SHHOKapniiii, on — smtnepMa. MacuiTa6Ha5i JuiHefiKa: a — 200 mkm; 6, d, e — 50 mkm; 

B, OK, J - 25 MKM. 






Phc. 1 ( npodojixeHue ). 


y HeKOTopbix copTOB (rojmeH jjejiHUjec, Pea aejiHUjec, PeHeT CHMHpeHKO h ap.) Ha 
noBepxHocTH njioziOB o6HapyxceHbi HeneBHHKH (pwc. 1, 3 ). Kax noxa3ajiH HauiH Hccjieao- 
BaHHji, y h6jiok nepwjiepMa o6biHHO o6pa3yeTca TOJibKO b o6nacTH HeneBHMeK h b MecTax 
noBepxHocTHoro no6ypeHHfl. y HexoTopbix copTOB (Meji6a, flejiHiuec, BaHaH 3 hmhhh, 
MaHTyaHCKoe) HeneBHHKH w nepHflepwa ne o6HapyxceHbi. Pa3Mepbi HeneBHHeic BapbHpyioT 
y pa3Hbix copTOB. Ohh pacnojioxeHbi HepaBHOMepHo no Bcew noBepxHocTH nnoaa. Ha 
cpe3ax b 3thx ynacTKax snw^epMa pa3opBaHa, a no,u 3anojiHfliomeH TKaHbio xopoiuo 
pa3JiHHHMbi cJ)ejijioreH h c})ejiJieMa. y copTOB Pea flejiHinec h EopoBHHxa OflHOBpeMeHHo 
o6Hapy>KeHbi h ycTbHua, h HeneBHHKH. MHoraa Ha noBepxHocTH nno^OB (copTa rojijjeH 
^ejiHiuec, BopoBHHKa, PeHeT CwMHpeHKo) oTMenaioTCfl cbctjio- h TeMHo-KopHHHeBbie 
miTHa HenpaBHJibHOH (JjopMbi (pnc. 1, x). Ha cpe3ax nepe3 3 th naTHa b HapyxcHbix cjiohx 
nepHxapnHH pa3JiHHHMa nepnaepMa. 
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Phc. 1 {npodojiKCHue). 


rnnoizepMa. Ilo/i ann/iepMOH pacnojioxceHa ruiOTHaa TKaHb, kjictkh kotopoh 
oGbIHHO BblTBHyTbl B TaHreHTaJIbHOM HanpaBJieHHH M HMeiOT yTOJimeHHbie CTCHKH. BMeCTe 
c anHAepMOH rwno^epMa o6pa3yeT flOBOJibHO xcecTKyio «KoxcHuy» njioaa. 

Tojiiu,HHa h cooTBeTCTBeHHo HHCjio cjioeB KJieTKH rwiojiepMbi BapbHpyiOT y pa3HbIX 
copTOB (pHc. 2). 3ia TKaHb HaH6ojiee TOHKaa y paHHecnejibix copTOB (Meji6a, EopoBHHKa) 
h 6ojiee TOJiCTaa y no 3 jaHecnejibix (PeHeT CHMHpeHKO, Pe,a flejinuiec h ,ap.). 06whho 
nocjie^HHH pa# K/ieTOK rHnojiepMbi nocTeneHHO nepexoflHT b ocHOBHyio napeHXHMy. 
Eio3TOMy rpaHHua Mexjiy rHiio,aepMOH h ochobhoh napeHXHMOH He Bceraa hctko Bbipa- 
xceHa (pHC. 1, d). 

llapeHXHMa. OcHOBHaa napeHXHMa coctoht m3 KpynHbix oKpyrcibix b onepTaHHax 
KJieTOK, pa3,aejieHHbix xopouio pa3BHTbiMH MexcKjieTHHKaMH (pwc. 1 , <)). B napeHXHMe 
HeKOTOpbIX copTOB (EopOBHHKa, PeHeT CHMHpeHKO H Zip.) BCTpenaiOTCa KpHCTaJUIOHOCHbie 









■ TojimHHa KyTHKyjibi 

□ PaaHajibHbiM pa3Mep kjictok anw^epMbi 

E3 TaHreHTajibHbiH pa3Mep kjictok anw^epMbi 

□ TojiuiHHa cy63nHnepMbi 



PaHHecnejibie 


rio3^Hecnejibie 


Phc. 2. KojiHHecTBeHHbie npH3HaKH cTpoeHHH HapyxcHOH 30Hbi nepHKapnHH paHHe- h no3HHecnejibix copTOB 
Malus domestica , BbipameHHbix Ha Bbicoie 600 m Haa yp. m. 

no ropii30HTanii — copTa, no BepTiiKann — pa3Mepw, mkm. 


KJieTKH, cojiepxcamHe Apy3bi oKcajiaTa KajibUHB (pnc. 1, e). 3th kjictkh jioKanH30BaHbi 
npeHMymecTBeHHO b oOjiacTH npoBojwmHX nynicoB (pHC. 1, a , e). 

XpameBMaHaa t k a h b, OKpyxcaioinafl rHe3aa 3aB5i3H, npeacTaBJieHa 2—4 cjiobmh 
MepTBbIX CKJiepeHXHMHbIX KJieTOK C yTOJimeHHbIMH OapeBeCHeBLUHMH oGoJIOHKaMH 
(pHC. 1, e). 

ComacHO HauiHM aaHHbiM, njioflbi copTOB paHHero h no3flHero cpoxoB co3peBaHH5i 
pa3JiHHaioTCB TOJimHHOH KyTHKyjibi, rHnoaepMbi, aTaioKe paaHanbHbiMH h TaHreHTajibHbiMH 
pa3MepaMH snnflepMajibHbix kjictok. ripn stom paanajibHbie h TaHreHTanbHbie pa3Mepbi 
anwaepManbHbix kjictok aBJunorai cneuH(|)H4ecKHMH turn Kaxcaoro copTa (phc. 2). MeHb- 
uieH TOJimHHOH KyTHKyjibi h rnnoflepMbi xapaKTepH3yioTC5i paHHecnejibie copTa. CopTa 
pa3JiH4aioTCB h no CTeneHH KyTHHH3auHH snHflepManbHbix kjictok: CHjibHaa KyTHHH3auHsi, 
pacnpocTpaHBiomaacB Ha hx paananbHbie h TaHreHTajibHbie ctchkh, a b HexoTopbix 
cjiynaax jx axce Ha oGojiohkh kjictok rnnoaepMbi, xapaKTepHa ajix no3aHecnejibix njioaoB. 

y paHHecnejibix copTOB BbicoTa B03aejibiBaHH5i 0Ka3biBaeT He3Ha4HTejibHoe bjihxhhc 
H a TOJimHHy KyTHKyjibi h THnoaepMbi (pnc. 3, a , 6). 

KyTHKyjia xGjiok no 3 aHecnejibix copTOB Ha Bcex BbicoTax 3 Ha 4 HTejibHo TOJime ( 15 . 3 — 
18.5 mkm), 4 eM y paHHecnejibix ( 9 . 0 — 10.1 mkm). HaH 6 ojiee TOJiCTaa KyTHKyjia ( 18.5 mkm) 
y hhx cjjopMHpyeTca Ha BbicoTe 600 m, a HaHOojiee TOHKax ( 15.3 mkm) — Ha 1200 m. C 
npoaBHxceHHeM b ropbi jxo BbicoTbi 600 m y Bcex no 3 aHecnejibix copTOB HaOjnoflaeTca 
yBejiH 4 eHHe TOJimHHbi KyTHKyjibi, a 3 aTeM — ee nocTeneHHoe chhxcchhc jx o BbicoTbi 
1200 m Ha 1 — 3 mkm (pnc. 3 , a). 

06t>BCHCHHB 3 THX OCoOeHHOCTCH B aHBTOMHH nJIOflOB, BbipamHBaeMbIX B ropHOM nOBCe, 
b jiHTepaType npaKTHnecKH OTcyrcTByioT. HMeiomnecfl jiaHHbie nocBxmeHbi KyTHKyjie 
jiHCTa ceBepHbix h BbicoKoropHbix pacTeHHH (MHpocjiaBOB h ap., 1998 ; KpaBKHHa, 2000 , 
H ap.), COTJiaCHO KOTOpbIM TOJimHHa KyTHKyjibi MOXCeT H 3 MeH 5 ITbCB npn H 3 MCHCHHH T 3 KHX 
(JiaKTopoB cpeabi, KaK TeMnepaTypa, ocBemeHHocTb, BJiaxcHocTb h Ap. 

Hapaay c bmcokoh hhcojixuhch ropHaa 3KOJiorH4ecKaa 30Ha KaGapaHHO-BajiKapHH 
xapaKTepH3yeTC5i noHHxceHHOH TeMnepaTypon B03ayxa, bmcokoh BJiaxcHOCTbio, GeaHOCTbio 
no4B h pa3pexceHHOCTbio aTMoccfiepbi. TaK, c noBbiineHHeM BbicoTbi mccthocth Ha Kaxcabie 
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Phc. 3. KojiHMecTBeHHbie aHaTOMiinecKHe npn3HaKH iuiojiob paHHe- h ncmHecnejibix coptob Malus domesti- 

ca , BbipauieHHbix Ha pa3Hbix BbicoTax. 

a — TOJimuHa KyTHKyjibi, 6 — TOJimiiHa nmonepMbi, a — TaHrcHTajibHbm pa3Mep 3nimepMajibHbix kjictok, ^ — paanajib- 
Hbiii pa3Mep 3nimepMajibHbix kjictok. flo ropii30HTann — BbicoTa Han yp. m., no BcpTiiKajw — pa3Mep, mkm. 
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100 m HaA yp. m. koahmcctbo ocaxiKOB yBe.riHHHBaeTCH ot 45 ao 50 mm b roA. Ko3C{x})huh- 
eHT noHH^KeHHs TeMnepaTypbi B03Ayxa no cpaBHeHHio c paBHHHHOH nacTbio cocTaBAaeT 
0.75 °C. IloHBbi ropHoro noaca OTAHMaioTca ManoMomHOCTbio, 3HaMHTeAbHbiM coAep*a- 
HneM neperaoa b noBepxHOCTHbix caqax (ao 15 — 20 %) h khcaoh peaKunen noMBeHnoro 
pacTBopa. B Ka6apAHHO-EanKapHH aOAOHeBbie Haca>KAeHHA b ropHO-CTenHOH 30He 
(1200 HaA yp. m) pacnoAOxceHbi b MexcciaiOHHbix AOAHHax h noAornx io>KHbix cienoHax, 
KOTopbie nepecexaioTCfl ropHbiMH peKaMH, mto co3AaeT cneuncj)HHecKne MHKpOKAHMaTH- 
necKHe ycAOBHA. 

Hauin HccneAOBaHHfl h aHajiH3 AHTepaTypHbix AaHHbix noKa3ann, mto sth (})aKTopbi 
OKa3bIBaiOT BA HA HHe Ha KOAHMeCTBeHHbie anaTOMHMeCKHe npH3HaKH nAOAOB, OCOSeHHO 
no3AHecne.nbix copTOB. 

OopMHpoBanHe HawOoAee tohkoh KyTHKyAbi y no3AHecneAbix copTOB b ropHO-CTenHOM 
noace, no-BHAHMOMy, oO'bacHaeTca nepeHHCAeHHbiMH Bbime cypoBbiMH noMBeHHo-KAHMa- 
THMeCKHMH yCAOBHAMH 3TOH 30HbI. 

CymecTBeHHbie H3MeHeHHa o6napy>KHBaiOTCA b pa3Mepax h c|x)pMe snHAepManbHbix 
KAeTOK y Bcex copTOB (phc. 3, e , z) c yBeAHHeHHeM BbicoTbi BbipamnBaHHa: ohh ctahobatca 
6oAee BbiTAHyTbiMH b paAHaAbHOM HanpaBAeHHH, hx BbicoTa npn stom H3MeHaeTca ot 8.0 
ao 13.7 mkm (pHC. 3, e). TaHreHTaAbHbiH pa3Mep snnAepManbHbix kactok c npoABH^xeHHeM 
b ropbi MeHAeTCA no-pa3HOMy: y paHHHx copTOB nocTeneHHO yMeHbiuaeTca, a y no3AHHx 
MeHAeTCA no kphboh c MaKCHMyMOM Ha BbicoTe 600 m (pHC. 3, z). HanOonbiuee cpeAHee 
3HaMeHHe TaHreHTaAbHoro pa3Mepa annAepManbHbix kactok OTMeneHO Ha BbicoTe 
600 m HaA yp. m. y a6aok copTa PeHeT CnMHpeHKO. Ha BbicoTe 600 m HaA yp. m. toaiahha 
THnoAepMbi AOCTwraeT HanGoAbiuen BeAHMHHbi (61.5 mkm, pwc. 3, 6). 

no HauiHM HaOAioAeHHAM, pocT nAOAOB no3AHecneAbix copTOB (PeHeT CnMHpeHKO, 
BaHaH 3HMHHM, PeA AeAHLnec h Ap.), BbipamwBaeMbix b ropHOM noace (1200 m HaA yp. m.), 
b KaKOH-TO Mepe yrHeTeH. HnoAbi MeAbne, MeM Bbipocinne Ha paBHHHe, a okoaohaoahhk 
c^opMHpOBaH 6oAee mcakhmh h KOMnaKTHo pacnonoaceHHbiMH KneTKaMH. TaKaa oco6eH- 
HocTb, no-BHAHMOMy, oGycAOBneHa 3HaHHTeAbHbiMH cyTOHHbiMH KOAeOaHHAMH TeMnepa¬ 
Typbi h paHHHM CHHxceHneM ce30HHbix TeMnepaTyp. B cba3h c nocAeAHHM BereTaunoHHbin 
nepHOA yKoponeH, h noaTOMy kactkh nnoAOB no3AHecneAbix copTOB He ycneBaiOT 
AOCTumyTh OKOHMaTeAbHbix pa3MepOB. B AaHHOM cnynae ycKopeHHoe C03peBaHne nnoAOB, 
BepoaTHO, cneAyeT paccMaTpnBaTb KaK aAamrnBHyio peaKunio Ha kopotkhh BereTaunoH-’ 
Hbin nepnoA, cneunc|)HMHbiH aaa BbicoKoropnn. 

AHanornMHbie 3aKOHOMepHOCTH 6mah BbiABAeHbi y UBeTKOBbix pacTeHHH b KpanHnx 
ycAOBHAX cymecTBOBaHHA (BacHAeBCKaa, 1954). no3)Ke TaKHe ace 3aKOHOMepHocTH 6mah 
oGHapyaceHbi b aHaTOMHH ahcta ceBepHbix h BbicoKoropHbix pacTeHHH (MHpocAaBOB, 
1994; MnpocnaBOB h Ap., 1998; h ap ). no mhchhio BbiujeyKa3aHHbix aBTopoB, cHH)KeHHe 
HHTeHCHBHOCTH pOCTa ABAAeTCA OAHOH H3 BaXHeHIiiHX OCo6eHHOCTCH pacTeHHH XOAOAHOTO 
KAHMaTa, CnOCOOcTByiOmHX nOBblllieHHK) HX yCTOHMHBOCTH. 

CorAacHO HainHM AaHHbiM, koahmcctbo ycTbHU Ha noBepxHOCTH 3peAbix nAOAOB 
KoppeAHpyeT c bwcotoh npoH3pacTaHHA nAOAOBbix AepeBbeB. Y nAOAOB Bcex H3yMeHHbix 
copTOB, BbipaineHHbix b ropHOM noace, hx koahmcctbo OoAbnie, MeM y CTenHbix. 

Ana BbicoKoropHbix pacTeHHH HapaAy c HeAOCTaTKOM TenAa h bwcokoh hhcoaauhch 
HeMaAOBaxcHyio poAb nrpaeT pa3pe)KeHHOCTb aTM0C(|)epbi. no mhchhio paAa aBTopoB 
(Halloy, 1981; MnpocAaBOB, KpaBKHHa, 1990, h Ap.), noHHXceHHe aTMOcc|)epHoro AaBAe- 
hha h coAep^aHHA C0 2 MO)KeT OKa3biBaTb GoAbiuee bahahhc Ha xapaKTep pacnpocTpaHe- 
hha ropHbix pacTeHHH, MeM HH3Kaa TeMnepaTypa. Ecah yMHTbiBaTb stot (J)aKTop, to 
yBeAHMeHHe MHCAa ycTbnu y ropHbix nAOAOB moxho paccMaTpHBaTb KaK npncnocoOAeHne 
k HeAOCTaTKy C0 2 . 

C yBeAHMeHHeM BbicoTbi npoH3pacTaHHA HaMH oTMeneHO TaKxce yBeAHMeHHe nncna 
MeMeBHMeK. EoAee MacTaa BCTpenaeMOCTb MeMeBHMeK h pa3BHTne nepHAepMbi y HeKOTopwx 
copTOB, no-BHAHMOMy, CBA3aHbI C OCoGeHHOCTAMH BHdUHeH CpeAbl. 

KpoMe BbinieonHcaHHbix ocoGeHHOCTen b Me30KapnHH nAOAOB HeKOTopwx copTOB 
(PeHeT CnMHpeHKO, BaHaH 3hmhhh h ap ) npn BbipamHBaHHH Ha GoAbiunx 
BbICOTaX OTMeneHO yBeAHMeHHe KOAHMeCTBa KpHCTaAAOHOCHbIX KAeTOK, MTO, nO-BHAHMO- 
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My, TaiOKe 5iBjiMeTC5i npncnoco6nTejibHOM peaKuwefi na ne 6 jiaronpH 5 mib?e ycjioBHH Bbico- 
KoropbH. 

riojiyqeHHbie naMH flaHHbie no 3 BOJi 5 uoT npe.ano.rio>KHTb, hto MaKpo- h MHKpoKJiHMaTH- 
HecKwe c£)aKTopbi ropHoro noaca (1200 m Ha# yp. m.) b coBOKyn hocth Bbi 3 biBaioT necne- 
UHcjDHMecKHe peaKUHH njiOAOB 5 i 6 jioHb no 3 aHecnejibix copTOB, npoaBjiaiomHecfl b Sojibiueii 
TOJiLUHHe KyTHKyjibi, amtuepMbi h rnnoAepMbi, a Taioxe b OojibmeH nacTOTe KpncTajuio- 
HOCHblX KJieTOK B Me 30 KapfTKH. 
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SUMMARY 


The fruit anatomy of different cultivars of Malus domestica cultivated at different altitudes in Kabardino- 
Balkaria has been studied It has been shown that the apple fruits have a common outline of the anatomic 
structure, irrespective of the altitude. However, fruits of the late-ripening cultivars have thicker cuticle and 
hypoderma than earlier-ripening fruits. The fruits grown in highlands (1200 m a. s. 1.) differ greatly from fruits 
of the same cultivars grown on plains. They are much smaller and have thinner cuticle, more numerous stomata 
and lenticels, and longer epidermal cells and a thick hypoderma. The thicker cuticle of the late-ripening fruits 
forms at 600 m a. s. 1 The quantitative differences in the fruit structure are discussed in the context of their 
adaptive possibilities. 
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B HacToameii CTaTbe nybjuiKyeTca npoflOJivKemie cucTeMbi pojia Pinus L ana biiaob, jniKopacTyiiiHX ii 
% K yjibTiiBnpyeMbix na TeppiiTopim Pocchh ripeaiaraioTca HOBbie KOM6iiHaumi b paHre nonceKmiu h paaa 

KjiioHeBbie caoBa: ciicTeMaTHKa, cocHa, Pinus , Pinaceae. 

Mbi npoziojDKaeM nyGjiHKauHio pe3yjibTaTOB KpHTHnecKOH peBH3HH poaa Pinus L. 
PaHee (OpjioBa, '2001a) HaMH 6buiH paccMOTpeHbi npeacTaBHTejin noapoaa Strobus 
(Dumort.) Lemm. BapnaHT CHCTeMbi pojia Pinus , npHMeHHTejibHO k pocchhckhm ahko- 
pacTymHM h HeKOTOpbiM HHTpojayuHpoBaHHbiM BnnaM, yxe 6bui onyOjiHKOBaH HaMH 
(OpjioBa, 2001b). riosTOMy b xiaHHOH CTaTbe .ana paccMOTpeHHbix paHee TaKCOHOB 
npHBejieHbi TOJibKO ccbuiKH Ha nepBOHCTOHHHK h Hauiy nyOjiHKauHio, KOTopaa coaepxcHT 
AeTajibiiyio CHHOHHMHKy, ^HaraocTHHecKHe npH3HaKH, CBe/ieHHa o THne, reorpa^HnecKOM 
pacnpejiejieHHH h HHTpojiyKUHH. 

Hcc.neaoBaHHe ocHOBaHO Ha H3yneHHH rep6apnbix MaTepnanoB no BH^aM poaa Pinus 
H 3 nojipo^a Pinus c TeppHTopHH Pocchh, xpaHfliuHxca b Tep6apHHX EoTaHHHecKoro 
HHCTHTyra hm. B. JI. KoMapOBa PAH (LE), JlecoTexHHHecKOH axaAeMHH (KFTA) h 
CaHKT-IleTep6yprcKoro yHHBepcuTeTa (LECB). B HccneaoBaHHH 6buiH Hcnojib30BaHbi 
Tax^ce HaiiiH coOcTBeHHbie c6opbi Ha HepHOMopcKOM no6epe>Kbe KaBKa3a, YxpaHHe 
(KpbiM), b JleHHHrpajicKOH o6ji., BKjnoHa^i C.-IIeTep6ypr c OKpecTHOCTflMH, b oKpecTHo- 
cthx r. rieTp 03 aB 0 flCKa, a TaioKe MaTepHaJibi H3 repOapna KopojieBCKoro BoTaHHHecKoro 
Caaa Kbio (K). 

B XapaKTepHCTHKe HajIBHJIOBbIX TaKCOHOB HaMH HCnOJlb30BaHbI HeKOTOpwe HOBbie 
npii3HaKH (npo^JHJiJibi 6paxn6jiacTOB, cTeneHb 3y6naTOCTH xbohhok h xip.), 3HaneHHe 
KOTOpbix juia cHCTeMaTHKH po,aa Pinus 6biJio 6ojiee no#po6HO paccMOTpeHO HaMH b ojihoh 
H 3 nyOjiHKauHH, nocBameHHOH ziHarHOCTHnecKOH 3HanHMOCTH npH3HaxoB BereTaTHBHbix 
opraHOB coceH (OpjioBa, 2001c). 

rioapofl 2, Pinus; Pari., 1868, in DC. Prodr. 16, 2 :364, 378; Gauss, et al., 1964, in 
FI. Europ. 1 : 33; Little a. Critchf., 1966, U. S. Dept. Agric. Misc. Publ. 991 : 10; Law et 
al., 1978, in FI. Reip. Pop. Sin. 7:236; Eo6p., 1978, JIecoo6p. xbohh. CCCP: 129; 
OpjioBa, 2001, Hobocth chct. bwcui. pacT. 33 : 20. — Pinus sect. Eupitys Spach, 1842, 
Hist. Nat. Veg. Phan. 11 : 374, p. p. — Pinus subgen. Pinaster Lemmon, 1888, Bienn. 
Rep. Calif. State Board Forest. 2:71, 85. — Pinus sect. Diploxylon Koehne, 1893, 
Deutsch. Dendrol. : 30. — Pinus subgen. Diploxylon (Koehne) Rehd., 1923, in Bailey, 
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Cult. Evergr. : 311; Pilg., 1926, in Engl. u. Prantl, Nat. Pflanzenfam., 2 Aufl., 13 : 336; 
Kom., 1934, bo Oji. CCCP, 1 : 165, sine auct. comb. — Pinus subgen. Eupitys (Spach) 
Rehd., 1949, Bibl. Cult. Trees : 35. 

B cpe/tHHHoii xnnice xbohhok aea npoBoaniunx nynxa. HemyeBHaHbie aucTba 6paxH- 
6jiacTOB, AOBOJibHO njiOTHo oxBaTbiBaiomne nynoK xbohhok, jiaHueTHbie hjih TpeyroabHbie, 
no KpaBM GaxpoMMaTbie, no oaHOMy H3 KpaeB c mnpoKon naennaTOH KaiiMoii, nepea 
onaaenweM He OTKaoHaiomneca ot och 6paxH6jiacTa (KpOMe P. leiopfiyllci). Hemyn 
BepxymenHbix noneK no KpaaM 6axpoMMaxbie. Anoc}3H3bi ceMeHHbix Hemyn 3peabix uinmeK 
c ueHTpajibHbiM nynKOM. 

Tun (Britton, Brown, 1913): P. sylvestris L. 

CeKU. 1. Leiophylla (Loud.) Burgh, 1973, Rev. Palaeobot. Palynol. 15:92; Farjon, 
1984, Pines : 195. — Pinus sect. Quinae Loud, subsect. Leiophyllcie Loud., 1838. Arb. 
Frut. Brit. 4 : 2273; Little et Critchf., 1969, U. S. Dept. Agric. Misc. Publ. 1144 : 11. — 
Pinus grex Leiophyllae (Loud.) Shaw, 1914, Gen. Pinus : 44. — Pinus subgen. Leiophyl - 
lae (Loud.) E. Murr., 1983, Kalmia, 13 : 14. 

Xbohhkh Ha 6paxn6aacTax b nncae (2)3 — 5, 5—30 cm an., ynaoiueiiHbie, c xopoiuo 
Bbipa>KeHHbiM KHJieM, no KpaaM c 13 — 15 3y6uaMH Ha 1 cm Kpaa xbohhkh, aoBoabHO 
TOHKiie, caenca noBHcaiomne. Baaraamua 6paxn6aacTOB 1 — 2.5 cm an.; npocjmaabi 2 — 
3 mm an., inupoKOTpeyrojibHbie, Tynbie; HemyeBHaHbie JiHCTbii jianueTHbie, ocTpbie, no 
KpasiM c c}}parMeHTaMH naeHnaTOH KaHMbi, Hecymen oneHb peaKHe naeHnaTbie BeTBMCTbie 
6axpoMKH, paHo onaaaiomne, nepea oriaaeHHeM pbixno npuneraiomHe k och 6paxn6aacTa 
h XBOHHKaM. BepxymeHHbie noHKH 0.8—1.2 cm an., 0.3 — 0.5 cm uiHp., 5iHueBHnHO-KOHH- 
HecKne, hx nernyH aaHueTHbie hjih mnpoKoaaHueTHbie, no KpaaM c peaKHMH 6axpoMKaMH. 
3pejibie LUHUJKH 4—7 cm an., niiueBHaHbie; nynoK anocf)H30B c ocTpOKOHenneM b cpeaHeii 
nacTH. CeMeHa 4—6 mm an., c juthhumm (ao 17 mm an.) KpbiaoM. 

Tnn: P. leiophylla Schlecht. et Cham. 

B ceKUHio Bxoa^T 2 MeKCHKaHCKHX BHaa — P. chihuahuana Engelm. h P. leiophylla 
Schlecht. et Cham., H3 KOTopbix b Pocchh (Cohhhckhh aeHapapHH.) KyabTHBHpyeTca 
TOJlbKO nOCJieaHHH. 

CeKU. 2. Sula Mayr. 1890, Walkungen Nordam. : 428. — Pinus grex Longifoliae 
Shaw, 1914, Gen. Pinus : 25. 

Xbohhkh Ha 6paxn6jiacTax b nncae 3, 7—35 cm an., ynaomeHHbie, c xopoiuo 
pa3BHTbiM KHJieM, no KpaaM c 38—55 3y6uaMH Ha 1 cm Kpaa xbohhkh, oneHb tohkhc, 
noBHcaiomne. Bjiarajinma 6paxn6aacTOB 1.5—2.5 cm an.; npoc{)Haabi 3—3.3 mm an., 
JiaHueTHbie, ocTpbie; HemyeBHaHbie ancTba y3KoaaHueTHbie c ocTpbiMH, cjienca oTorHyTbi- 
mh BepxymKaMH, c 6ojiee nan Menee kopotkhmh y3KHMH H3BHJiHCTbiMH CBembiMH 
OaxpoMKaMH no KpaaM. BepxyuieHHbie noHKH 0.7—2 cm aa., 0.4—1 cm mnp., anueBHa- 
Hbie c Tynon BepxyuiKOH; hx nemyn 6oaee nan MeHee paccTaBaeHHbie, y3KoaaHueTHbie 
nan aaHueTHbie, no KpaaM c rycToft OaxpoMon H3 cBeTabix naeHnaTbix H3BHaHCTbix 
OaxpoMOK. 3peabie uihuikh 10—17 cm an., anueBHaHO nan unaHHapHHecKo-KOHHHecKHe, 
nynoK ano$H30B 6e3 ocTpoKOHenna. CeMeHa 10—15 mm an., c KpbiaoM ao 35 mm jui. 

Tnn: P. roxburghii Sarg. 

B ceKUHio BxoasiT P. canariensis C. Smith (KaHapcKHe o-Ba) h P. roxburghii Sarg. 
(THManan). 06a Biiaa KyabTHBHpyioTca b Pocchh, Ha HepHOMopcKOM no6epexcbe KaBKasa 
(oKp. Cohh). 

CeKU. 3. Pinea Endl., 1847, Syn. Conif. : 182; OpaoBa, 2001, Hobocth chct. bmcui. 
pacT. 33 : 20. 

B Pocchh npeacTaBaeHa 2 noaceKUHHMH. 

IloaceKU. 1. Pineae (Endl) Little et Critchf., 1969, U. S. Dept. Agric. Misc. Publ. 
1144 : 12; Burgh, 1973, Rev. Palaeobot. Palynol. 15 : 92; Farjon, 1984, Pines : 195. — 
Pinus grex Pineae (Endl.) Shaw, 1914, Gen. Pinus : 48. 
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ripocf)HJUibi 6paxH6jiacTOB 2—2.5 mm aa., uiHpoKOTpeyroabHbie, Tynbie. Xbohhkh 
7—15 cm aa. BepxyiuenHbie fiomkh 0.7—1.5 cm aa., 0.5—0.6 cm ump., anueBHaHbie c 
ocTpow eepxyuiKOM; hx Heiuyn uinpoKOJiaHueTHbie, c6an>KeHHbie, no xpasiM c H3BHjiHCTbi- 
mh uiHpoKHMH njieHHaTbiM*H 6axpOMKaMH. Xbohhkh 7—15 cm aa. HemyeBHaHbie ancTba 
6paxH6jiacroB oxBaTbiBaioT nyqox xbohhok 6ojiee hjih MeHee CBoOoaHO, Bee 30Ji0THCTbie, 
no KpaaM c ziOBOJibHo inHpoKHMH H3BHjiHCTbiMH nneHnaTbiMH OaxpoMKaMH. 3pexibie 
niHiiiKH 10—15 cm an., LunpoKoaHueBHaHbie hjih noHTH inapoBHaHbie; ano$H3bi 5—6- 
yrojibHbie, caenca noaywapoBHaHO-B3ayTbie, co cjia6o BbipaxcenHbiM nonepenHbiM KHaeM. 
CeMena 15—20 mm jut. c oneHb kopotkhm KpbiJioM. MonoTHnHaa noaceKuna. 

T h n: P. pinea L. 

P. pinea L. npoH3pacraeT b CpeuH3eMHOMopbe, KyabTHBnpyeTca npeHMymecTBeHHO na 
KaBKa3e h iore EBponencKon Pocchh. 

IloaceKu. 2. Halepenses Burgh, 1973, Rev. Palaeobot. Palynol. 15 : 92; OpnoBa, 2001, 
Hobocth chct. BbiCLii. pacT. 33 : 20. 

IlpeacTaBjieHHbie b Pocchh bh^m 3toh noaceKUHH OTHocaTca k 2 pnaaM. 

Paa 1. Brutiae L. Orlova, 2001, Hobocth chct. Bbicm. pacT. 33 : 21. 

K 3TOMy paay npHHaaaexcaT 3 BHaa h 1 rnOpHa. Bna P . pityusa Stev. (ot TeaeHa>KHKa 
ao Aanepa) h rn6pna P. x istratovae L. Orlova (ot AHanbi ao reaeHaxcHKa) aBaaioTca 
a6opnreHHbiMH ana Pocchh. OcTanbHbie BHaw — P. brutia Ten. (ccb.-boct. CpeaH3eMHO- 
Mopbe) h P. eldarica Medv. (Boct. 3axaBKa3be — xp. 3abap-0yxn b DabaapcKOH CTenn) 
KyabTHBHpyiOTca Ha lore EBponencKon Pocchh, a Taxace b |(arecTaHe. 

Paa 2. Halepenses (Burgh) Bobr., 1978, JIecoo6p. xbohh. CCCP : 134. 

npocjmruibi 6paxn6aacT0B 1.3—1.5 mm aa. Baaraanma 6paxn6aacT0B 0.7—1.2 cm aa. 
BepxymeHHbie noHKH 0.7—1 cm aa., 0.3—0.4 cm uinp.; hx neuiyn c6aHxceHHbie, aaHueT- 
Hbie. 3peabie lxjhluxh yaaHHeHHO-xoHHHecxHe, Ha aaHHHbix Hoxcxax, anocf>H3bi noHTH 
naocKHe nan caa6oBbinyKabie co caerxa B03BbiiuaiomHMca cepbiM nynxoM. MoHOTHnHbiH 

paa- 

T h n: P. halepensis Mill. 

P. halepensis Mill. npoH3pacTaeT b CpeaH3eMHOMopbe (EBpona ot boct. McnaHHH ao 
lora EaaKaHCKoro n-OBa h CeB. Acjjpnxa; Ha boct. no6epexcbe CpeaH3eMHoro MOpa ot 
H 3 panaa h MopaaHHH ao TypuHH). KyabTHBnpyeTca b paiioHe Cohh. 

Cexu. 4. Nigria E. Murr., 1983, Kalmia, 13 : 15; OpaoBa, 2001, Hobocth chct. bwcui. 
pacT. 33 : 24. 

H 3 6 BHaoB 3 TOH cexuHH oaHH — P. pallasiana D. Don aBnaeTca aGopnreHHbiM b 
Pocchh (KaBKa3: b p-He noc. ApxHno-OcnnoBKH), a 5 apyrnx — P. nigra J. F. Arnold (ot 
Abctphh ao UeHTp. MTaann h rpeunn), P. heldreichii Christ. (HTaana h cTpaHbi 
EaaKaHCKoro n-OBa), P. laricio Poir. (ioro-3an. HTaana, o-Ba Kopcnxa h CHunana), 
P. salztnanni Dun. (ropH. p-Hbi FlHpeHeHCXoro n-OBa) h P. resinosa Aiton (K)ro-BOCT. 
KaHaaa, ceBepo-BocTOK CHIA) xyabTHBHpyioTca Ha TeppHTOpHH Pocchh. 

Cexu. 5. Khasia Mayr, 1906, Fremdl. Wald-Parkb. Eur. : 373; OpaoBa, 2001, Hobocth 
chct. Bbicm. pacT. 33 :25. 

B Pocchh npeacTaBaeHa 2 noacexunaMH. 

noacexu. 1. Insulares E. Murr., 1983, Kalmia, 13 : 14. — Pinus sect. Khasia Mayr, 
1906, Fremdl. Wald-Parkb. Eur : 373, p. p. 

Xbohhkh Ha 6paxn6aacTax b nncae 2—3, c xopomo BbipaxceHHbiM KHaeM. npo(J)HJiabi 
6paxn6aacT0B 1.8—2.5 mm aa., ujnpoKoaaHueTHbie, ocTpbie. Anocj)H3bi yToameHHbie, c 
HeacHO BbipaxceHHbiM KHaeM. 

Tnn: P. kesiya Royle ex Gord. 


87 



B noflceKUHio bxoaht 2 BHua: P. kesiya Royle ex Gord. h P. yunnanensis Franch., 
nepBbiH npoH3pacTaeT Ha OnjiHnnHHax h b ceB. MbflHMe, BTopon — b ioro-3an. npOBHH- 
uhax KnTaa (lOHbHaHb, TyaHbCH, 3anau rynnacoy). B Pocchh, Ha HepHOMOpcKOM 
no6epexbe KaBKa3a (ajyiepcKHH ueHuponapK «IO>KHbie KyribTypbi»), KyjibTHBHpyeTcs 
TOJlbKO BTOpOH BH£. 

IIoaceKU. 2. Massonianae E. Murr., 1983, Kalmia, 13 : 15; OpjiOBa, 2001, Hobocth 
chct. Bbicui. pacT. 33 : 26. 

H 3 7 BOCTOHHoa3HaTCKHx bh^ob, bxouhihhx b noaceKUHio, 2 — P. densiflora Siebold 
et Zucc. h P.funebris Kom. ecTecTBeHHO npoH 3 pacTaioT Ha lore poccnncKoro flajibHero 
BocTOKa, a Taxxe mnpoKO KyjibTHBHpyioTCfl Ha ocTajibHOH TeppHTopnn Pocchh. flpyrne 
BH^bi — P. luchuensis Mayr., P. massoniana Lamb., P. tabuliformis Carr., P. taiwanensis 
Hayata h P. thunbergiana Franco H 3 peaKa KyjibTHBHpyioTCfl Ha lore EBponencKOH Pocchh. 

CeKU. 6. Pinus; OpjiOBa, 2001. Hobocth chct. Bbicm. pacT. 33 : 27. 

B Pocchh npeacTaBJieHbi 2 noaceKUHH stoh cckuhh. 

IlojiceKu. 1. Pinus ; OpjiOBa, 2001, Hobocth chct. Bbicm. pacT. 33 : 27. 

IlpeACTaBjieHHbie b Pocchh BHjibi stoh noaceKUHH othochtca k 2 p*waM. 

Pa# 1. Kochianae L. Orlova, 2001, Hobocth chct. Bbicm. pacT. 33 : 28. — Pinus sect. 
Silvestrae Kondr. ser. Hamatae Kondr., 1960, flHKopacT. xbohh. Yk p. : 81, sine descr. latin. 

K 3TOMy paay npHHa&noKaT 3 BHua: P. sosnowskyi Nakai (Boct. npeaKaBKa3be, 3an., 
UeHTp. h Boct. KaBKa 3 , 3aKaBKa3be), BHe Pocchh npoH3pacTaioT Ha EajiKaHCKOM n-OBe, 
b KpbiMy, ceB. h 3 an. Typunn; P. kochiana Klotzsch (3aKaBKa3be), pacTymnn Taoce b 
ceB. Typunn; o6a BHjta HHoraa KyjibTHBnpyiOTCJi b EBponencKOH Pocchh h Ch6hph: 
P. armena C. Koch (3an. h ioro-3an. 3aKaBKa3be), BCTpeHaioiunnoi Taxxce b ccb.-boct. 
Typunn h ceB.-3an. HpaHe, h b KyjibTypHbix nocauxax b ropHOM KpbiMy. 

P2. Pinus\ OpjiOBa, 2001, Hobocth chct. Bbicm. pacT. 33 : 30. 

K 3 TOMy pauy npHHaanoKaT 2 aOopnreHHbix juia Pocchh Bnua: P. sylvestris L. (bcji 
jiecHaa 30Ha EBpa3nn) h P. friesiana Wich. (ceBep eBponencKOH nacTH h 3ana&H. CnGnpn 
(Ha boctok jxo n-OBa M. flMaji)). IlocjieuHHH bhu HHoma BCTpenaeTca b KyjibType. 

rio^ceKu. 2. Montanae (Kondr. ex Bobr.) L. Orlova, 2001, Hobocth chct. Bbicm. pacT. 
33 : 37. 

B noflceiojHK) bxojuit 3 BHjja: P. uncinata Mill, ex Mirb. (EajiKaHCKnn n-OB), P. pu- 
milio Haenke (Ajibnbi) h P. rniigo Turra (KapnaTbi), KOTopbie jjoBOJibHO mnpoKO KyjibTH- 
BHpyiOTc^ b Pocchh. 

CeKU. 7. Pinaster Endl., 1847, Syn. Conif.: 166. 

Xbohhkh Ha OpaxnOjiacTax b nncjie 2—3 (5), 10—25 cm uji., ynjioiueHHbie, c khjicm 
hjih 6e3 khji5i, no KpaHM c 40—65 3y6uaMH Ha 1 cm jyi., xcecTKHe. Bjiarajwma 6paxn- 
6nacTOB 1.3—4.5 cm uji.; npoc^HJijibi 6paxn6jiacTOB 3—4.5 mm jui., c uejibHoii Tynon hjih 
BbieMHaTOH BepxymKOH; HemyeBHflHbie jiHCTba 6paxH6jiacTOB mnpoKOJiaHueTHbie, no 
Kpa^M GaxpoMnaTbie. BepxymenHbie noHKH flHueBHjtHo-KOHHHecKne hjih unjinHupHnec- 
Kne. 3pejibie mnmKH CHMMeTpnnHbie, jiOBOJibHO KpynHbie (10 — 25 cm uji., 5 — 
8 cm tojiiu.), aHueBHjmo-KOHHHecKHe, 3JiJiHncoHjtaJibHbie, noHHKaiomHe. CeMeHa 4— 
10 MM JUI. C JUIHHHblM (16-40 MM flJI.) KpblJlOM. 

T h n: P. pinaster Ait. 

B Pocchh npeucTaBJieHa 2 nouceKUHHMH. 

riouceKU. 1. Australes Loud., 1838, Arb. Frut. Brit. 4 : 2255. 

Xbohhkh Ha 6paxn6jiacTax b nncjie 2—3 (5), c khjicm hjih 6e3 khjisi. npocj3HJiJibi 
6paxn6jiacTOB 3—4 mm uji., mnpoKOTpeyrojibHbie. BjiarajiHiua 6paxn6jiacTOB 2— 
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3 CM An.; HeuiyeBHflHbie JiHCTbfl 6paxH6jiacTOB c oc-rpuMH, cjierea OTKJioHeHHbiMH Bep- 
xyuiKaMH. BepxyiuewHbie iiohkh 2 — 5 cm aji. Anocj)H3bi noiTH ruiocKwe co cna6o Bbipa- 
^KeHHbiM nonepenHbiM khacm, HeMHoro BbicTynaiomHM nynicoM h kopotkhm ocTpoKOHe- 
HHeM. 

T h n: P. palustris Mill. 

B Pocchh npe,acTaBjieHa 2 panaMH. 

P W 1. Palustres E. Murr., 1983, Kalmia, 13:15. 

Xbohhkh c xopouio BbipaxceHHbiM KMJieM. BepxyiueHHbie no 4 KH 2.5—4 (5) cm an. 
ripo(})HJijibi 6paxH6jiacTOB 4—4.5 mm aa. MoHOTHnHbiH p*A. 

T h n: P. palustris Mill. 

P. palustris Mill. (CILIA: ot ioto-boct. BnpniHHH h ueHTp. OjiopHAbi Ha 3anaA ao 
boct. Texaca) KynbTHBHpyeTCA b Pocchh TOAbKO Ha HepHOMopcKOM noSepexcbe KaBKa 3 a 
(oKp. Cohh). 

Pha (series) 2. Elliottiae L. Orlova ser. nov. 

Aciculae ecarinata. Blastorum principalium gemmae 2.5—3. cm lg. Brachyblastorum 
prophylla 3 mm lg. 

Typus: P. elliottii Engelm. 

Xbohhkh 6e3 khaa. BepxyiueHHbie noHKH 2.5—3 cm aa. Ilpo^HAAbi 6paxn6AacTOB 
3 MM AA. — MOHOTHnHblH pH A- 

Thii: P. elliottii Engelm. 

P. elliottii (CUIA: ot K). KapoAHHbi ao Oaopham) KyAbTHBHpyeTca b Pocchh Ha Hepno- 
% MopcKOM noGepexcbe KaBKa3a (paiioH Cohh, aAnepcKHH ACHAponapK «IOxcHbie KyAbTypbi»). 

noAceKU. 2. Pinaster (Endl.) Shaw, 1914, Gen. Pinus : 50. — Pinus sect. Pinaster 
End!, 1847, Syn.^Conif.: 166, p. p. — Pinus sect. Insignes E. Murr. subsect. Halepenses 
Burgh ser. Pinaster (Endl.) E. Murr., 1983, Kalmia, 13 : 16. 

Xbohhkh Ha 6paxH6nacTax b nncne 2, 6e3 khah. npocjiHAAbi 6paxn6AacTOB 4— 
4.5 mm aa., TpeyroAbHbie. BAaraAnma 6paxn6AacTOB 1.3—1.5 cm aa; neuiyeBHAHbie 
AHCTbH 6paxn6AacTOB TynoBaTbie. BepxyiueHHbie noHKH 1.5 — 3 cm aa. Ano$H3bi pom6h- 
necKHe, B3AyTbie, c xopouio BbipaxceHHbiM nonepenHbiM khacm; nynoK CHAbHO BbicTyna- 
IOLUHH c npHMblM HAH H30rHyTbIM OCTpOKOHCHHCM. - MOHOTHnHaH nOACeKUHA. 

T h n: P. pinaster Ait. 

P. pinaster (CpeAH3eMHOMopbe) KynbTHBHpyeTCA b Pocchh Ha HepHOMopcKOM no6e- 
pexcbe KaBKa3a (oxp. Cohh). 

Cexu. 8. Taeda (Loud.) Spach, 1842, Hist. Nat. Veg. Phan. 11 : 387; E. Murr., 1983, Kalmia, 
13 : 20; MaAeeB, 1949, Hep. KycT. CCCP, 1 : 223, p. p. — Pinus sect. Banksia Mayr, 
1890, Wald. Nordamer.: 107, 426; OpnoBa, 2001, Hobocth chct. bmclu. pacT. 33 : 37. 

T h n: P. taeda L. 

B Pocchh npeACTaBneHa 3 noAceKUHAMH. 

IIoAceKU. 1. Taeda Loud., 1838, Arb. Frut. Brit. 4 : 2236. 

ripocJ)HAAbi 6paxn6AacTOB 2—3 mm aa., lunpoKOTpeyroAbHbie, c ueAbHOH Tynon hah 
B bieMnaTOH BepxyuiKOH. BAaraAnma 6paxn6AacTOB 0.7—1.5 cm aa.; HetuyeBHAHbie AHCTbA 
6paxn6AacTOB Tynbie, 6. m. paccTaBAeHHbie. Xbohhkh Ha 6paxn6AacTax b hhcac 3 (4), 
7—23 cm aa., co CAa6o 3arHyTbiMH KpaAMH h xopouio BbipaxceHHbiM khacm. BepxyiueHHbie 
noHKH 1 — 1.5 cm aa.; hx neiuyn cOAHaceHHbie, aoboabho AAHHHbie, AaHueTHbie. 

T h n: P. taeda L. 

B noAceKUHH 3 ceBepoaMepHKaHCKHX BHAa: P. serotina Mich. (CLUA: ot Hbio flxcepcH 
AO ueHTp. h ceB.-3an. Oaophah h ueHTp. Ana6aMbi), P. taeda L. (CUIA: ot HeAaB3pa k 
iory ao ueHTp. Oaophah, Ha 3anaAe — ot boct. Texaca k ceBepy ao ioxch. TeHHeccH) h 
P. rigida Mill. (KaHaua: ior KBeOexa; CUIA: ot MeHa ao KLkh. KapoAHHbi h Orano Ha 
3anaa), H3peAKa KyAbTHBHpyioTCA b ueHTpaAbHbix h loxcHbix paiiOHax Pocchh. 
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IIoaceKU. 2. Clausae (E. Murr.) L. Orlova, comb, et stat. nov. — Pinus sect. Banksia 
Mayr subsect. Contortae Little et Critchf. ser. Clausae E. Murr. 1983, Kalmia, 13 : 12. 

npo^Hjijibi 6paxH6jiacTOB 1.3—1.5 (3) mm an., lunpoKonaHiteTHbie, ocrpbie. Bnara- 
jiHma 6paxn6jiacTOB 0.5—0.9 cm an.; HeinyeBnnHbie nncTbn ocTpbie, TecHO cOnnxeHHbie. 
Xbohhkh Ha 6paxH6iiacTax b Hncne 2—3, 5—10 cm an., co cpenHe3arHyTbiMH KpanMH h 
6e3 KHJifl. BepxyiueHHbie noHKH 0.7—1 cm an.; hx neuiyu y3KOJiaHiteTHbie. 

Tun: P. clausa Vasey. 

M3 4 ceBepoaMepHKancKHX BnnoB nonceKUHH: P. clausa Vasey, P. virginiana Mill., 
P. echinata Mill, h P. glabra Walt, b Pocchh na HepHOMopcKOM noGepexbe KaBKa3a 
(oKp. Cohh) KyjibTHBHpyioTCH nepBbie 3. 

noacexu. 3. Contortae Little et Critchf., 1966, U. S. Dept. Agric. Misc. Publ. 991 : 19; 
Burgh, 1973, Rev. Palaeobot. Palynol. 15 : 93; Farjon, 1984, Pines: 196. — Pinus grex 
Insignes Shaw, 1914, Gen. Pinus : 76, p. p. 

ripocjDHjiJibi 6paxH6jiacTOB 1.8—2 mm an., lunpoKOTpeyronbHbie, Tynbie. BjiarajTHma 
6paxH6jiacTOB 0.6 — 0.8 cm an.; neiuyeBHnHbie nncTbn 6paxn6nacT0B HeMHoronHcneHHbie, 
Tynbie, Bepxune 2—3-nneHHaTbie, 6enoBaTbie, ocTajibHbie — 6onee huh MeHee tcmho- 
OKpauieHHbie. Xbohhkh Ha 6paxn6nacTax b HHCJie 2, 3—5 cm an., co cpenHe3arayTbiMH 
xpaHMH h 6e3 KHjiH. BepxyiueHHbie noHKH 0.5—1.5 cm an., HHiteBHnHO-KOHHnecKHe hjih 
UHnHHapHnecKHe; hx neiuyn naHiteTHbie hjih innpoKonaHueTHbie, no KpanM c KOpoTKO- 
TpeyronbHbiMH unu y3KHMH nneHnaTbiMH OaxpoMKaMH. 

Tun: P. contorta Dougl. 

B noaceKUHH 2 ceBepoaMepHKaHCKHx BHaa: P. contorta Dougl. h P. banksiana Lamb., 
KOTopbie uiHpOKO KynbTHBHpyioTCH b Pocchh. 

Cexu. 9. Patulia E. Murr. 1983, Kalmia, 13 : 16. — Pinus sect. Pinaster Endl. subsect. 
Attenuatae Burgh, 1973, Rev. Palaeobot. Palynol. 15:93—94; Farjon, 1984, 
Pines : 196. — Pinus grex Insignes Shaw, 1914, Gen. Pinus : 76, p. p. 

Xbohhkh Ha 6 paxn 6 nacTax b nncne 2— 3 (4—5), 8—30 cm an., ynnomeHHbie, c 
xopomo BbipaacenHbiM KHneM, no KpaaM c 30 — 63 3y6uaMH Ha 1 cm an. xbohhkh. 
Bnarannma 6 paxn 6 nacT 0 B 0.8 —2.5 cm an.; npocjtHnnbi 1.8— 3 mm an., uinpoKonamieT- 
Hbie nnn TpeyronbHbie, TynoBaTbie; neiuyeBHnHbie nncTba 6 paxn 6 nacT 0 B uinpoKonaHiteT* 
Hbie, Tynbie (HCKnionaa P. patula). BepxyiueHHbie noHKH 0.7 —2.5 cm an., KounnecKHe, 
uiHpOKOHHiieBHaHbie hjih HHueBHaHO-KOHHHecKHe, ocTpbie; hx neiuyn naHiteTHbie, no 
KpaHM OaxpoMHaTbie. 3penbie uihuikh acHMMeTpHHHbie, ano(J>H3bi Ha BbinyKnon cTopoHe 
mnuiKH CHjibHO B3ayTbie, rop 6 oBnaHbie, nynox KpynHbin c KpenKHM ocTpoKonenneM. 
CeMeHa 5— 8 mm an., c KpbinoM no 18 mm an. 

T h n: P. patula Schlecht. et Cham. 

B Pocchh npeacTaBneHa 3 paaaMH. 

Pan (series) 1. Muricatae (E. Murr.) L. Orlova comb, et stat. nov. — Pinus sect. 
Patulia E. Murr. subsect. Muricatae E. Murr. 1983, Kalmia, 13 : 16. 

Xbohhkh na 5paxn6nacTax b nncne 2, c neMHoro 3arHyTbiMH KpaaMH, 6e3 Kuna hjih 
co cna6o pa3BHTbiM KnneM, aoBonbiio xcecTKHe. BepxyiueHHbie noHKH lunpoKoanueBna- 
Hbie, 3aocTpeHHbie; hx neiuyn uinpOKonaHueTHbie, no KpaaM peaKoGaxpoMnaTbie. Heiuye- 
BnaHbie nncTbfl 6paxn6nacT0B Tynbie; hx npocjtunnbi 2 — 3 mm an. 

Tnn (typus): P. muricata D. Don. 

P. muricata (CIIIA: KanncftopHna, o-Ba CaHTa-Kpyc h CaHTa-Po3a; MeKCHKa: Hhxh. 
KaniKjDopHna) KyjibTHBnpyeTca b Pocchh Ha HepnoMopcKOM no6epexcbe KaBKa3a (oxp. 
Cohh). 

Pan (series) 2. Attenuatae (Burgh) L. Orlova comb, et stat. nov. — Pinus sect. 
Pinaster Endl. subsect. Attenuatae Burgh. 1973, Rev. Palaeobot. Palynol. 15 : 93, p. p. — 
Pinus sect. Patulia E. Murr. subsect. Racliatae E. Murr., 1983, Kalmia, 13 : 16, p. p. 
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Xbohhkh Ha 6paxH6nacTax b hhcjic (2) 3 (4—5), co cjia6o 3arHyTbiMH KpaaMH 
h xoporno BbipaxceHHbiM KHJieM, y 6ojibiiJHHCTBa bhaob xcecTKHe. BepxyiueHHbie 
noHKH AHueBHAHbie hjih HHueBH^HO-KOHHHecKwe; hx neiuyn jiaHueTHbie hjih y3KOAaH- 
uerHbie. MeiuyeBHAHbie AHCTbfl 6paxH6nacTOB Tynbie hjih ocTpbie; npocJjHAAbi 1.8— 
3 mm aj i. 

T h n (typus): P. attenuata Lemm. 

K 3TOMy p^Ay npHHaiuiexaT ceBepoaMepHKaiicKHe bhai>i P. attenuata Leinm., P. racii- 
ata D. Don, P. greggii Engelm. h P. patula Schlecht. et Cham., KyjibTHBHpyeMbie b Pocchh 
H a HepHOMopcKOM no6epe>Kbe KaBKa3a (0Kp. Conn). 

Cexu. 10. Oocarpia E. Murr., 1983, Kalmia, 13 : 15. — Pinus sect. Pinus subsect. 
Oocarpae Little et Critchf., 1966, U. S. Dept. Agric. Misc. Publ. 991 : 19; Burgh, 1973, 
Rev. Palaeobot. Palynol. 15 : 93; Farjon, 1984, Pines : 196. — Pinus grex Insignes Shaw, 
1914, Gen. Pinus : 76, p. p. 

Xbohhkh na GpaxndriacTax b hhcjic (2) 3 — 5, 10— 35 cm aa., ynAomemibie, c khjicm 
hjih TpexrpaHHbie, no KpaaM c 40— 58 3y6uaMH Ha 1 cm aa. xbohhkh, xecTKtie. Bjiara- 
jiHiua 6paxH6jiacTOB 2— 3 cm aa.; npotj)HAAbi 3 — 4 mm aa., LUHpoKOTpeyroJibHbie, c uejib- 
HblMH TynOBaTbIMH HJIH BbieMHaTbIMH BepXyLUKaMH’, HeiliyeBHJtHbie AHCTbfl LUHpOKOJiaHUeT- 
Hbie, no Kpa5iM OaxpoMnaTbie, ocTpbie. BepxyiueHHbie noHKH 1— 2 cm aa., flfmeBHAHbie; 
hx Heuiyn 6oJiee hjih MeHee paccTaBjieHHbie, uinpoKo- hjih y3KOJiaimeTHbie, no KpaaM c 
y3KHMH GaxpoMKaMH. 3pejibie uihujkh 4 — 12 cm aa., ot iunpoK03AAHncoHAaAbHbix ao 
3JUIHnCOH < aaJlbHO-KOHHHeCKHX, CHMMeTpHHHbie HJIH HHOrjta aCHMMCTpHHHbie. AnO(jDH3bI 
noHTH njiocKHe hjih cjierxa BbinyKJibie, c njiocKHM hjih BomyTbiM nynKOM, HecymnM 
•HeOojibUioe ocTpne. CeMeHa 6—8 mm jyi., c KpbiJiOM ao 18 mm ah. 

Tun: P. oocarpa Schiede. 

B Pocchh npejtCTaBJieHa 2 p^AaMH. 

Pha 1. Oocarpae E. Murr., 1983, Kalmia, 13 : 15. 

Xbohhkh TpexrpaHHbie. BepxyiueHHbie noHKH innpoKOflHueBHAHbie; hx neiuyn innpo- 
KOJiaHueTHbie c uihpokhmh njieHnaTbiMH GaxpoMKaMH. npotjDHJuibi 6paxn6jiacT0B 4— 
4.5 MM AJI. MOHOTHnHblH pBA- 

Tnn: P. oocarpa Schiede. 

P. oocarpa Schiede (CeB. AMepHKa: IOxch. MeKCHKa; Uemp. AMepHKa: ToiiAypac h 
ceB.- 3 an. HnKaparya) KyubTHBiipyeTCB b Pocchh Ha HepHOMopcKOM noGepeacbe KaBKa3a 
(COHHHCKHH ACHApapHH). 

Pm 2. Teocote E. Murr., 1983, Kalmia, 13 : 20. 

Xbohhkh ynjiomeHHbie, co cna5o 3arHyTbiMH KpaAMH h xopouio BbipaaceiiHbiM khacm. 
BepxyiueHHbie noHKH AHueBHAHbie; hx neiuyn JiaHueTHbie. IlpocjDHAAbi 6paxn6AacTOB 
3 mm AJi. 

Tun: P. teocote Schlecht. et Cham. 

K 3 TOMy pjiAy npHHaAJie>KaT 3 BHAa: P. lawsonii Roezl (K). MeKCHKa), P . teocote 
(MeKCHKa: ot Hnxyaxya h Koayuna k lory ao Hbjmac; UeHTp. AMepHKa: 3an. TBaTeMajia) 
h P. pringlei Shaw (ioro- 3 anaAHaH MeKCHKa). M3 hhx b Pocchh (Cohhhckhh ACHApapnii) 
KynbTHBHpyioTCA TOAbKO nepBbie A»a. 

CeKU. II. Sabinia E. Murr., 1983, Kalmia, 13:18. — Pinus grex Macrocarpae Shaw, 
1914. Gen. Pinus : 90. 

Xbohhkh Ha 6paxn6nacTax b nncne 3 hah 5, 15—30 cm aa., c xopouio BbipaxceHHbiM 
KHAeM hah TpexrpaHHbie, oneHb ^cecTKHe. BAaraAHma GpaxnGAacTOB 1.7—5 cm aa.; 
HeuiyeBHAHbie AHCTbfl TynoBaTbie. 3peAbie uihujkh 10—35 cm aa., uiHpOKOAHueBHAHbie 
hah noHTH uiapoBHAHbie. CeMeHa oneHb KpynHbie (18—30 ma aa.) c kopotkhm yTOAmeH- 
HblM KpblAOM. 

Tnn: P. sabiniana Dougl. 

B Pocchh npeACTaBAeHbi 2 noAceKUHH stoh cckuhh. 
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rioflceicu. 1. Torreyanae Burgh, 1973, Rev. Palaeobot. Palynol. 15 : 94; Farjon, 1984, 
Pines: 196. — Pinus grex Macroccirpae Shaw, 1914, Gen. Pinus : 90. — Pinus sect. Pimis 
subsect. Sabinianae Loud., ex Little et Critchf. 1969, U. S. Dept. Agric. Misc. Publ. 
1144 : 17, p. p. 

Xbohhkh Ha 6paxH6jiacTax b HHCJie 5, 17 — 25 cm mi., TpexrpaHHbie, no xpaaM c 
45 — 50 3y6uaMH Ha 1 cm jxji. xbohhkh. Bjiarajmma 6paxn6jiacTOB 3 — 3.5 cm mi. ripo- 
4)Hjijibi 6paxn6jiacTOB 2.8—3 mm mi., LUHpoKOTpeyrojibHbie. BepxymeHHbie noHKH 1.3— 
2.5 cm mi., uHjiHH^pHHecKHe, Ha BepxyuiKe orraHyTbie b ocTpne; hx nemyn npnxcaTbie. 
3pejibie uihlhkh 10 — 15 cm mi. h tojiiu., CHMMeTpnHHbie, LUHpoKoajuiHncoH^ajibHbie. 
Anoc£)H3bi c cHJibHO BbmaiomHMca h yTOJimeHHbiM nynKOM. CeMeHa 13 — 15 mm mi., Kpbuio 
c yTOJimeHHOH KaiiMOH, noHTH nojmocTbto OKpyxcaiomee ceMH. MoHOTHnHaa nortceKuna. 

Tnn: P. torreyana Parry ex Carr. 

P. torreyana Parry ex Carr. (CUIA: KajiHtjjopHHa) KyjibTHBHpyeTca b Pocchh Ha 
HepHOMOpcKOM noGepexbe KaBKa3a (Cohhhckhh iieHjipapHH). 

rioAceKU. 2. Sabinianae Loud., 1838, Arb. Frut. Brit. 4:2246; Burgh, 1973, Rev. 
Palaeobot. Palynol. 15 : 94; Farjon, 1984, Pines: 196. 

Xbohhkh Ha 6paxn6jiacTax b HHCJie 3, ynjiomeHHbie, c xoporno BbipaxceHHbiM khjicm 
h cjia6o 3arHyTbiMH KpaaMH, no KpaaM c 20—34 3y6uaMH Ha 1 cm mi. Bjiarajmma 
6paxH6jiacTOB 2—3, 5 cm mi. Ilpoc|)Hjijibi 6paxH6jiacTOB 2—5 mm mi., TpeyrojibHbie, 
ocTpbie. BepxymeHHbie noHKH 1.5—3.5 cm mi., ymiHHeHHO-KOHHHecKHe hjih anueBHmibie, 
Ha Bepxymxe 3aocTpeHHbie; hx nernyH y3KO- hjih umpOKOJiaHLteTHbie, npwjieraioiuHe, c 
njieHHaTOH KaHMOH H miHHHbIMH nJieHHaTbIMH 6aXpOMKaMH no KpaflM. 

Tnn: P. sabiniana Dougl. 

B nomeKUHio bxoajit 2 ceBepoaMepHKaHCKHx BHjta: P. sabiniana Dougl. h P. coulteri 
D. Don, KOTopbie npHHarniexcaT k 2 paiiaM. 

Paji 1. Sabinianae (Loud.) E. Murr., 1983, Kalmia, 13 : 19. 

Xbohhkh no xpaaM c 20—25 3y6uaMH Ha 1 cm hx miHHbi. Bjiarajmma 6paxn6jiacTOB 
2.0—2.5 cm mi. 3pejibie uihlukh 10—25 cm mi., 15 cm tojiui., 3JiJiHncoH,aanbHo-mapo- 
BHjiHbie, cjierxa acHMMeTpHHHbie, noBHcaiomne. Ano(})H3bi CHJibHO BbicTynaiomne; cjihb- 
mHHca c anoc{)H30M nynox KorrenoAoGHbiH, c kopotkoh BepxyuiKOH h mnpoKHM ochob 3- 
HHeM. CeMeHa 18—30 mm mi., c kopotkhm h oneHb tojictum KpbiJibimKOM (15— 
25 mm mi.), y3KonepenoHHaTbiM no Kpaio h oxBaTbiBaiomHM KOJibueo6pa3HO ceMa. 
MOHOTHnHblH pam 

Tnn: P. sabiniana Dougl. 

P. sabiniana (CUIA: KanH(|)opHHa) KyjibTHBHpyeTca b Pocchh Ha HepHOMOpcKOM 
no6epexcbe KaBKa3a (oxp. Cohh). 

Pail 2. Coulteranae E. Murr., 1983, Kalmia, 13:13. 

Xbohhkh no xpaaM c 28—34 3y6uaMH Ha 1 cm hx miHHbi. Bjiarajmma 6paxn6jiacTOB 
2—3.5 cm mi. 3pejibie uihujkh 25—34 cm mi., 10—15 cm tojiui., acHMMeTpHHHbie npw 
ocHOBaHHH, 3JuiHncoHxtajibHbie hjih yiuiHHeHHO-3JuiHncoHiiajibHbie, HenoBHcaioutHe, pac- 
nojioxeHHbie non ymoM k no6ery. Ano(})H3bi nnpaMHjtajibHbie, B3nyTbie h OTTaHyTbie b 
ocTpbiH npHiiaTOK, 3arHyTbiH k Bepxymxe luhujkh b BHiie KpiOHKa hjih Korra. CeMeHa 
18—22 mm mi. c xpbuiOM m> 25 mm mi., npn6jiH3HTejibHO nopoBHy pa3iiejieHHbiM Ha 
yTOJiuieHHoe ocHOBaHHe h nepenoHHaTyio Bepxymxy. 

Tnn: P. coulteri D. Don. 

P. coulteri D. Don (CUIA: UeHTp. KajiH<j)opHHa; MeKCHKa: HnxcHaa h lOacHaa 
Hnamaa KajiHcjjopHHa) KyjibTHBHpyeTca b Pocchh Ha HepHOMOpcKOM noGepeacbe KaBKa3a 
(Cohhhckhh aeHiipapHH, OoTaHHnecKHH cazi «Benbie hohh»). 

Cexu. 12. Ponderosae (Loud.) Mast., 1904, Journ. Linn. Soc. Bot. 35 : 570. — Pinus 
sect. Ternatae Loud, subsect. Ponderosae Loud., 1838, Arb. Frut. Brit. 4 : 2243; Little et 
Critchf., 1969, U. S. Dept. Agric. Misc. Publ. 1144:16, p. p.; Burgh, 1973, Rev. 
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Palaeobot. Palynol. 15:94; Farjon, 1984, Pines: 196. — Pinus grex Australes Shaw, 
1914, Gen. Pinus : 62, p. p. 

Xbohhkh Ha 6paxH6jiacTax b nncne (2) 3 (4—5), 12—25 cm aa., yrmomeHHbie, c 
xopouio BbipaxceHHbiM KHjieM, no KpaaM c 28—45 3y6uaMH Ha 1 cm aji. xbohhkh, xcecTKHe. 
BnarajiHiua 6paxH6jiacTOB 1.5—3.5 cm aa.; npocjDHAAbi 3—4.5 mm ah., TpeyrojibHbie, 
TynoBaTbie; nemyeBHAHbie AHCTbfl 6paxH6jiacTOB ocTpbie. BepxymeHHbie noHKH 1— 
2 cm aa., HHueBHAHbie hah KOHycoBHAHbie; hx Hemyn c6AH)KeHHbie, y3K0AaHueTHbie, no 
KpaflM rycTo 6eAo6axpoMHaTbie. 3peAbie uihiukh 5—15 cm aa., ao 5 cm toalu., chmmct- 
pHHHbie, yAAHHeHHO-anueBHAHbie hah HHueBHAHO-KOHHHecKne. Anocf)H3bi cAa6o B3AyTbie, 
c xopoino BbipaxceHHbiM nonepenHbiM khacm h paAHaAbHO pacxoAflmHMHca CKAaAKaMH; 
nynoK npnnoAHflTbiH c np^MbiM hah HcxpHBAeHHbiM ocTpoKOHenneM. CeMeHa 5— 
10 MM AA. C KpblAOM AO 30 MM AA. 

T h n: P. ponderosa Dougl. 

B ceKUHio bxoaht 6 ceBepoaMepHKaHCKHX bhaob: P. Jeffrey! A. Murr., P. ponderosa 
Dougl., P. arizonicci Engelm., P. washoensis Mason et Stockwell, P. engelmannii Carr, h 
P. michocicana Martinez; Bee ohh, 3a hckaiohchhcm npeAnocneAHero BHAa, KyAbTHBHpy- 
iotch b K»KHbix h ueHTpaAbHbix panoHax eBponencKon qacTH Pocchh, npHHeM P. ponde¬ 
rosa BCTpenaeTCfl b xynbType Taxace b IloBOAxcbe, Ha Ypane h b Aatahckom Kpae. 

CeKU. 13. Pseudostrobus Endl., 1847, Syn. Conif. : 166. — Pinus sect. Pinea Endl. 
subsect. Pseudo-Strobus (Endl.) Pari., in DC, 1868, Prodr. 16 (2) : 298. — Pinus sect. 
Pinaster Endl. subsect. Pseudostrobi (Endl.) Burgh, 1973, Rev. Palaeobot. Palynol. 
15 : 93. nom. inval.; Farjon, 1984, Pines : 196, nom. inval. — Pinus grex Australes Shaw, 
*1914, Gen. Pinus : 62, p. p. — Pinus sect. Pinus subsect. Ponderosae (Loud.) Little et 
Critchf., 1969, U. S. Dept. Agric. Misc. Publ. 1144 : 16, p. p. 

Xbohhkh Ha 6paxn6AacTax b nncne 5 (peAKo no 3— 8 ), TpexrpaHHbie, 17—40 cm aa., 
noBHcaiomne, no KpasM c 35—50 3y6uaMH Ha 1 cm aa. xbohhkh. BAarannma 6paxn6Aac- 
tob 2.5 —5 cm aa.; npo(J)HAAbi 2 —5 mm aa., TpeyroAbHbie, ocTpbie; nemyeBHAHbie AHCTbfl 
ocTpbie. BepxymeHHbie noHKH 2 —3 cm aa., AAHHHOflnueBHAHbie hah KOHHnecKHe; hx 
nemyn Oonee hah MeHee paccTaBAeHHbie, y3KOAaHueTHbie, no KpaflM c y3KOH 6eAOH 
KaHMOH h rycTbiMH OeAOBaTbiMH 6axpoMKaMH. 3peAbie uihuikh 7—30 cm aa., SAAHncon- 

AaAbHbie, 3AAHnCOHAaAbHO-KOHHHeCKHe HAH yAAHHeHHO-KOHHHeCKHe. AnO(f)H3bI nOHTH 
nAOCKHe, CAerxa npnnoAHATbie, B3AyTbie hah kpiohkobhaho OTorHyTbie h BbiTjmyTbie k 
OCHOBaHHIO UIHUIKH. CeMeHa 6 MM AA., C y3KHM KpblAOM AO 30 MM AA- 

T h n: P. pseudostrobus Lindl. 

B ceKUHio bxoaht 7 MeKCHKaHCKHX bhaob: P. pseudostrobus Lindl., P. hartwegii 
Lindl., P. montezumae Lamb., P. cooperi C. E. Blanco, P. rudis Endl., P. durangensis 
Martinez h P. michoacana Martinez; Bee ohh KynbTHBHpyioTCfl b Pocchh Ha HepHOMop- 
ckom no6epe>Kbe KaBKa3a (Cohhhckhh AeHApapnn). 


EjiaroAapHOCTH 

Abtop BbipaxcaeT rny6oKyio npH 3 HaTeAbH 0 CTb h 6AaroAapHOCTb H. H. LUeneBy 3a 
noMomi> b noAroTOBKe cTaTbH k ny6nHKauHH. 

Pa6oTa BbinoAHeHa npH c|)HHaHcoBOH noAAepxcxe PoccnncKoro cjsoHAa (JjyHAaMeHTanb- 
hwx HccAeAOBaHHH (npoeKT Ns 02-04-46093) h b paMKax FIporpaMMbi noAAepxcKH BeAy- 
ujhx HayHHbix uikoa (Ns 00-15-97818). 

CnHCOK AHTEPATYPbl 

Opjioea 77. B. CncreMa AHKOpacryinux h HHTpoAyuHpoBaHHbix bhaob coceH (Pinus, Pinaceae ) Pocchh. 
I. rioApOA Strobus II Eot. xcypH. 2001a. T. 86. Nsj4. C. 113—118. 

Opjioea JJ. B. CHCTewaTHHecKHH o63op ziHKopacTymnx h HeKOTopbix MHTpo/iyHHpoBaHHbix bhaob poaa Pinus 
L. ( Pinaceae ) cjuiopbi Pocchh // Hobocth chct. Bbiciu. pacT. 2001b. T. 33. C. 7—40. 
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Opjioea Jl. B. O AiiarHOCTHSiecKiix npusnaKax nsrcraTunubix opraHOB b poae Pin us (Pinaceae) // Bot. xypH. 
2001c. T. 86. Nl» 9. C. 33—44. 

Britton N. L. y Brown A. An illustrated floia of the Northern United States, Canada and the British possessions. 
Ed. 2. New York. 1913. Vol. 1. XXX. 630 p. 


SUMMARY 

A sequel of system of the genus Pinus for the species aboriginal and cultivated in Russia is proposed. A 
number of new combinations is proposed. 


YAK 5S2.999 


Bot. xypH , 2003 r., t. 88, N? 6 


H. H. liMxaHHUKan 

KOHCnEKT KABKA3CKHX BHflOB POflA EPHEDRA (. EPHEDRACEAE ). 
II. CEKUHH MONOSPERMAE 

N. N. 1M KH AN ITS K A Y A. SYNOPSIS OF THE CAUCASIAN EPHEDRA SPECIES ( EPHEDRACEAE ). 

II. SECTION MONOSPERMAE 

EoTamiHecKHii HHCTiiTyr iim. B Jl. KoMapoBa PAH 
197376 C.-TIerep6ypr, yji. ripocf). IlonoBa, 2 
flocTynHJia 07.10.2002 


npiiBezteHbi KaBKa3CKtie bhau pojta Ephedra (cckuhji Monospermae) c yKa3amieM ciihohiimob, TiinoB h 
reorpacf)HHecKoro pacnpocipaneHna. 06o3HaHeHbi JieKTOTiin it inojieKTOTim (LE) juih E procera Fisch. et 
C. A. Mey. n H30JieKTOTHnbi (2; LE) juix E. equisetina Bunge. AaH kjiioh j yisi onpenejieHiui KaBKa3CKHx biiaob 
poaa Ephedra (ceKUHH Ephedra n Monospermae ). 

KmoneBbie CJiOBa: Ephedraccae , Ephedra , ceKinia Monospermae . KOHcneKT bhaob, KaBKa3. 

flaHHaa pa6oTa HBnaeTCH npoAOJixceHiieM KpuTHnecKoro KOHcneKTa KaBKa3CKHx bhaob 
pona Ephedra L. no MarepwajiaM Tep6apH5i BoTaHHnecKoro HH-Ta hm. B. Jl. KoMapoBa 
(EHH) PAH (LE), a Taxace ji HTepaTypHbi m hctohhhkam (HMxaHHixxaa, 2003). 

fljia xaacnoro TaxcoHa npnBeneHbi nan6onee BaacHbie chhohhmm, THn w apean, npn 
3tom pacnpocTpaHeHne Ha TeppHTopwH KaBxa3a nano b cootbctctbhh c paiioHHpoBaHHeM, 
pa3pa6oTaHHbiM A. JI. TaxTanacaHOM h K). JI. Mchhukhm juin «KoHcnexTa cjuiopbi KaBxa- 
3a» (Mchhukhm, 1991). 


Ephedra L. 

Sect. 2. Monospermae Pachom. 

1971, PacT. UeHTp. A3hh, 6:28. — Ephedra sect. Pseudobaccatae Stapf, 1889, 
Denkschr. Akad. Wiss. (Math.-Naturw., Wien), 56, 2 (Art. Gatt. Ephedra) : 35, p. p. 

Ty p u s: E. monospenna C. A. Mey. 

Subsect. 2. Monospermae I. Mussajev, 1978, Bot. acypH. 63,4 : 531, pwc. 6 (xapTa). — 
Sect. Ephedra subsect. Glabrae Sosk. 1968, Bot. acypH. 53, 1 : 86. 

Ty pu s: E. monospenna C. A. Mey. 

1. E. equisetina Bunge, 1852, Beitr. Kenntn. FI. Russl. (Lehm. Reliq.): 324; id. 1854, 
Mem. Sav. Etr. Petersb. 7 : 500; Stapf, 1889,1. c. : 81, tab. 3, fig. 21, 7— 4\ Oomhh, 1928, 
ronoHac. KaBK. KpHMy: 54 (Tp. Ote.-MaT. Bi;m. Bceyxp. Axan. Hayx, 11, 1 :56), p. p.; 
Eo 6 poB, 1934, On. CCCP, 1 : 203, p. p., excl. loc. «3an. 3axaBx.»; hpoccr. 1939, On. 
KaBK., H3A. 2, 1 : 71, 377 (Kommcht., Na 21), KapTa 66 ; KanbipoB, 1950, On. A 3 ep 6 . 1 : 79, 
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p. p., excl. loc. «3an. 3aicaBK.»; CaxoK. 1959, fleH,apoc}).n. KaBK. 1:310, excl. syn. 
E. nebrodensis\ P. A. Schmidt, 2002, Mitt. Deutsch. Dendr. Ges. 87 : 69. — E. subalpina 
A. Lehm. 1852, in Helmersen, Al. Lehmann’s Reise nach Buchara u. Samark. in den 
Jahren 1841 u. 1842 : 140, in nota, excl. syn. — E. procera Fisch. et C. A. Mey. var. a 
typicci : Regel, 1880, Acta Horti Petropol. 6, 2 : 480, p. p., quoad syn. «E. equisetina Bge. 
reliq. Lehm. n° 1310». — E. nebrodensis Tin. ex Guss. subsp. equisetina (Bunge) Greuter 
et Burdet, 1984, Willdenowia, 13, 2 : 278 («1983»). — E. nebrodensis auct. non Tineo 
ex Guss.: Boiss. 1884, FI. Or. 5, 2 : 713, p. p., quoad syn. E. equisetina et pi. e «Karatau 
(Lehm.)»; IllMajibr. 1897, Oji. Cp. h K)>kh. Pocchh, KpbiMa h CeB. KaBK. 2 : 674. — 
E. procera auct. non Fisch. et C. A. Mey. : Oomhh, 1928, uht. com. : 53 (55), p. min. p. — 
E. major auct. non Host: Freitag a. Maie^-Stolte, 1994, in Browicz, Chorol. trees a. shrubs 
in South-West Asia, 10 : 12, map 8, p. p., quoad syn. E. equisetina. 

Onncan m Cpe^Hen A3 hh (3an. IlaMHpo-Arian, 3epaBiiiaHCKHM xp.) («An den Felsen 
am oberen Sarafschan bis in die subalpine Region des Karatau um den See Kara-Kulan»). 
Lectotypus [9 defl. fr. immat.] — P, isolecto. (2) — LEi 

npHMenaHHe. Bhu onncaH A. A. ByHre (Bunge, 1852, 1854) no rep6apnbiM 
3K3eMnjuipaM («rami steriles et feminei deflorati, fructu nondum maturo»), coGpanubiM b 
1841 r. A. JleMaHOM b ^Byx MecTOHaxo^eHnax — Ha cxajiax b BepxHeM TeneHHH 
p. 3epaBmaH («13» IX) h Ha xpyTbix, nopocuiHX rycTbiM jiecoM H3 Juniperus excelsa Bieb. 
CKJiOHax rop KapaTay (cyGanbnHHCKHH noac), OKpyxaiomnx 03. Kapa-KynaH (oho xce 
KyjiH-KanaH; no JlnncKOMy, 1902 : 105, Kynn-KajiOH) («18» IX). flaTbi c6opa repGapubix 
o6pa3ixoB, yxa3aHHbie ByHre b npoTOJiore hctohuo, aojdkhw 6biTb cootbctctbchho 8 IX 
h 14 IX, cyafl no no^poGHOMy onncaHHio CBoero nyTeiuecTBHa JleMaHOM (Helmersen, 
1852) h KOMMeHTapHHM B. M. JIwncKoro (1902:104—105); nocjieflHHH yTOHHHJi, no 
ByHre, Ha3BaHHfl npnBeaeHHbix JleMaHOM pacreHHH, b tom HHCJie E. subalpina A. Lehm. 
(cm. aanee). 

E. equisetina , r\o-BH^HMOMy, ne 6biJi JieKTOTunHcjDHUHpoBaH. Yxa3aHH5i E. F. EoGpoBa 
(1934 : 203) h M. T. IlaxoMOBOH (1971 : 28) na HaxoacjaeHHe THna E. equisetina b JleHHH- 
rpajae oumGoMHbi. H3 3 TwnoBbix 3K3eMnjiflp0B 3Toro BH.ua, xpanamuxca b LE (ceKTop 
CpejiHeii A3hh) h npencTaBjienHbix CTepHJibiibiMH noGeraMH, 2 mmciot Taxxce naxeTHKH c 
He3penbiMH MeraKOHCTpoGHJiaMH (coGpaHHHMH xceHCKnx ctpoGhjiob). TnnoBbie oGpa3Ubi 
CHaGxceHbl CTaHUapTHbIMH, BbinOJIHeHHbIMH THnorpacf)CKHM CnOCoGoM 3THKeTKaMH KOJl- 
jieKUHH JleMaHa — «Alexandri Lehmann Reliquiae botanicae No», «A1. Bunge» c 
HaanHCHMH Ha hhx ByHre «E. equisetina m.». OuHaxo OTcyrcTBHe Ha 3THKeTKax uaTbi h 
M ecTa c6opa, a Tax>xe HOMepa «1310» (nocneuHHH cooTBeTCTByeT HOMepy BHua b paGoTe 
ByHre h uojixcch oGfl3aTejibHO npncyTCTBOBaTb Ha 3THKeTKax TwnoBbix oGpa3uoB b FlapHxce 
(P)) yKa3biBaiOT Ha to, hto THnoBbie 3K3eMnnapbi E. equisetina b LE hbjihjotch uyGuHKa- 
tbmh THnoBbix 3K3eMnji5ipOB — jieKTOTHna (9 defl. fr. immat.), ecjiH TaKOBOH o6o3HaneH, 
h cHHTwna (steril.), KOTopbie HaxouaTca b OapHXce BMecTe c upyrHMH repGapHbiMH 
MaTepwanaMH ByHre (BKnionaa THnbi), npnoGpeTeHHbiMH cf)paHuy3CKHM GoTanHKOM E. St.- 
Ch. Cosson (cm. Stafleu, Cowan, 1976 : 407). 

«JIeMan caM onHcan, xoth KpaTKo, HOBbiH bhu Ephedra subalpina Lehm.» (cm. 
Helmersen, 1852 : 140, in nota), o kotopom Bynre ne 3Haji h «btophhho onncan Kax 
E. equisetina» (JlnncKHH, 1902 : 106). 

BK: B. CynaK., MaH-CaMyp. 

OlhhGohho yxa 3 aH uJia 3an. 3axaBKa3bfl BoGpOBbiM (1934 : 203; cm. kommcht. 
A. A. rpoccrenMa, 1939 : 377, Nl> 21) h F. M KaubipoBbiM (1950 : 79). 

CeB. (3an. CnGHpb —ioxch. AnTan; Boct. CnGnpb — io>kh. TbiBa (TyBa), XaHMHHnyH, 
1988:85, xapTa 73), Cp. (Ka 3 axcTan, TypoieHna — BojibiLme EajixaHbi, KoneTuar; 
Taa>KHKHCTaH, KHprH 3 Hfl), UeHTp. (MoHrojina, KnTan) A3 hb. 

YKa 3 aHHH E. equisetina uJifl Typunw (OnbTHHCKHH oxpyr, Bapuyc; Oomhh, 1928 : 
54 (56); TpoccreHM, 1939 : 71, KapTa 66 ) oniHGoHHbi h othocstcs k E< procera Fisch. et 
C. A. Mey. (cm. MeuBeueB, 1905 : 49). 

npHMenaHHe. E. equisetina, imipoKO pacnpocTpaHennbiH b ropax CpeuHeii h 
UeHTpajibHOH A3 hh bhu, Ha KaBKa3e, 3anau»OM ripeueue oGumnnoro apeana, cpaBHHTejib- 
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ho peaox h, no-BHflHMOMy, BCTpenaeTC^ TOJibKO b flarecTaHe. KaK noKa3biBaeT H3yneHHe 
rep6apHbix c6opoB sc})eapbi O. H. AjieKceeHKO b ropax 6 jih 3 cen. Uyaaxap (JleBaiiiHHCXHH 
p-H) (LE!), onpeaejieHHbix A. B. Oomhhhm, Hapaay c THHHHHbiMH ana 3Toro BHaa 
pacTeHHAMH co cpocuiHMHca Ha 2/3 BHyTpeHHHMH HeiuyaMH MeracTpo6HJioB (BepxHaa 
napa) («36 00 7 , in rupibus, 18 VII 1898, N 600»; «Ephedra equisetina Bunge bracteis 
intimis ad 2/3 connatis ramulis scabriusculis» fide A. Fomin in sched.), b tom ace 
MecTOHaxoacaeHHH npHcyTCTByiOT Taxace 3 K 3 eMnjiapbi 3({>eapbi, npHHaaneacamne k rnOpn- 
ay E. procera x E. equisetina c MeHbiiiHM (ao 1/2) cpameHHeM Heiuyn («3700 7 , in rupibus 
calcareis, in decliv. merid., 17 VII 1898, N 595»; «Ephedra Nebrodensis [var.] proce¬ 
ra xE. equisetina — (J)opMa, nepexoaHaa ot nepBOH ko BTopon. CpameHHe BHyTpeHHHx 
npnuBeTHHKOB [Heiuyn] aoxoam ao l/2» fide A. Fomin in sched.). ripHBeaeHHbie Bbiuie 
3K3CMnjiapbi oTHeceHbi Oomhhhm (1928 : 55 (57)) k E. equisetina 6e3 cchjixh na ni6pH- 
aoreHHyio npnpoay nocaeaHero. 

YKa3aHHa Ha HaxoacaeHne E. equisetina b A3ep6aHaacaHe (B3: UIupB.; «Axap-Eaxap 
no p. Huxan-naio [HHXHJibHan] b IUeMax. p.»; TpoccreHM, 1939:71, KapTa 66, ho He 
npHBeaeH hm ace, 1949 : 40; KaawpoB, 1950 : 79; CaxoKHa, 1959 : 310, «no ym. p. Hhxrh- 
nan b A3ep6.») OTHOcaTca Taxace k rn6pnay E. procera x E. equisetina co cpameHHeM 
BHyrpeHHHx Heiuyn MeracTpoOnjiOB 6ojiee 1/2, xa k noxa3biBaeT H3yneHHe b LE repOapHoro 
3K3eMnaapa «Gub. Baku, distr. Schemacha, pr. jugum Achar-Bachar ad fl. Czikal-czai, 
3500 7 , in herbosis abruptis, 26 VII 1900, N 590, Alexeenko»; nocneaHHH xoTa h 6bia 
onpeaeaeH Oomhhhm b LE xa k «Ephedra equisetina Bunge», oaHaxo oTHeceH hm 
(Oomhh, 1928 : 54 (56)) x E. procera Fisch. et C. A. Mey. Tep6apHbie 3X3eMnaapbi 
rnOpHaoreHHoro npoHcxoacaeHHa ( E . procera x E. equisetina) OTMeneHbi Taxace b apyrnx 
panoHax A3ep6aiia)KaHa (B3: Mypr.-MypoBa., H. Kyp.; K)3: K). Kapa6.). 

rnOpnabi E. procera x E. equisetina , npHBeaeHHbie jioa Ha3BaHHeM E . equisetina var. 
transcaspica M. Pop. (1932, Oa. TypxM. 1, 1 : 21, p. p.), uinpoxo pacnpocTpaHeHbi b 
ropHOH TypxMeHHH (Boabuine BaaxaHbi, KoneTaar) (llaxoMOBa, 1968 : 32). 

E. equisetina , MaaoH3yneHHbiH Ha KaBxa3e BHa, HyacaaeTca b xpHTHnecxon peBH3HH 
Ha ocHOBe hobhx h noaHbix rep6apHbix cGopoB, c o6a3aTeabHbiM npncyTCTBHeM aceHCxnx 
3X3eMnaapoB c MeracTpo6naaMH, 6e3 xoTopbix b repOapnn npaxTHHecxn HeB03MoacHa 
TOHHaa HaeHTHcJjHxauHH 3Toro BHaa, a Taxace b H3yneHHH ero hsmchhhbocth b npnpoaHbix 
MeCT 006 HTaHHflX. 

BnaoBaa caMOCToaTeabHOCTb E. equisetina He npH3HaeTca HexoTopbiMH OoTaHHxaMH, 
xoTopbie CHHTaiOT 3 tot BHa an6o chhohhmom E. procera nan E. nebrodensis Tineo ex Guss., 
an6o noaBHaoM ( E . nebrodensis subsp. equisetina (Bunge) Greuter et Burdet) nocaeaHero. 

H. Freitag a. M. Maier-Stolte (1994 : 12, xapTa 8) OTHecan 6aH3xne BHaw E. equisetina 
h E. procera b chhohhmbi E. major Host (1831, Fl. Austr. 2:671; = E. nebrodensis)', 
oOuiHpHbiH apeaa nocaeaHero oxBaTbiBaeT ropbi CpeaH3eMHOMopba, Typunn h KaBxa 3 a, 
MpaHO-TypaHCxyio h UeHTpaabHO-A3HaTCxyio ^nopHCTHHecxne oOaacTH. 

2. E. procera Fisch. et C. A. Mey., 1844, Index Sem. Hort. Bot. Petropol. 10:45 
(«1845»); C. A. Mey., 1846, Mem. Acad. Sci. Petersb., ser. 6, Sci. Math, pt 2, Sci. Nat. 
5 (7), 3:281, 296 (Addenda), fig. 6 (tab. 4) (Vers. Monogr. Gatt. Ephedra: 91, 106 
(Addenda)); MeaB., 1905. Hep. h xycT. KaBx., H3a. 2, 1 : 48, cum tab., p. p., excl. loc. 
«circa Novorossijsk»; oh ace, 1919, uht. com., H3a. 3 : 365; Caxox., 1959, fleHapocfcm. 
KaBx. 1:310, xapTa 123, p. p. — E. procera var. chrysocarpa C. A. Mey., 1846, 

I. c. : 282 (92) («a.»). — E. procera var. erythrocarpa C. A. Mey., 1846, 1. c.: 282 (92) 
(«P.»). — E. graeca C. A. Mey., 1846, 1. c. : 283 (95), 297 (107) (Addenda), fig. 7 
(tab. 5); MeaB., 1905, uht. coh., H3a. 2, 1 : 49. — E. nebrodensis Tineo ex Guss. var. p. 
procera (Fisch. et C. A. Mey.) Stapf, 1889, Denkschr. Akad. Wiss. (Math.-Naturw., 
Wien), 56, 2 (Art. Gatt. Ephedra) : 80, tab. 3, fig. 20, 3 —5. — E. nebrodensis subsp. 
procera (Fisch. et C. A. Mey.) K. Richt., 1890, PI. Europeae, 1:8. — E. major Host 
subsp. procera (Fisch. et C. A. Mey.) Bornm., 1928, Bot. Jahrb. 61, 4, Beibl. 140 : 185; 
Freitag a. Maier-Stolte, 1993, Fl. Europ., ed. 2, 1 : 49; P. A. Schmidt, 2002, Mitt. Deutsch. 
Dendr. Ges. 87 : 69. — E. major subsp. procera (Fisch. et C. A. Mey.) Markgraf, 1964, 
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Feddes Repert. 70, 1 : 4, comb, superfl.; id. 1964, FI. Europ. 1 : 40; TaxT. 1972, b TaxT. 
h Oea., Oji. EpeB., H3jx. 2 : 53; Jalas a. Suominen, 1973, Atlas Fi. Europ. 2:40, map 
200. — E. monostachya auct. non L. : Giildenst. 1787, Reise d. Russl. u. Kauk. Geb. 
1 : 422; C. A. Mey., 1831, Verz. Pfl. Cauc. : 40, N 299, p. p., quoad loc. «prope acidulam 
Nartzana»; Hohen., 1833, Bull. Soc. Nat. Moscou, 6:246; id. 1838, Enum. PI. Ta- 
lysch : 27, p. p. — E. vulgaris Rich. y. submonostachya auct. non C. A. Mey. : Ledeb., 
1850, FI. Ross. 3, 2 : 663, p. p., quoad pi. ex «Iberia» et e «territ. Elisabethopol.». — 
E. clistachya auct. non L.: Boiss., 1884, FI. Or. 5, 2 : 713, p. p.; Stapf, 1889, 1. c. : 66, 
p. p.; Pauue, 1901, Kojiji. KaBK. My3ea, 2 : 178, p. p.; Tpoccr., 1939, Oji. KaBK., H 3 u. 2, 
1 : 70, xapTa 65, p. p.; oh xce 1949, Onp. pacT. KaBK. : 40, p. p.; Caxox. 1959, fleHupoc})Ji. 
KaBK. 1 : 309, KapTa 124, p. p.; CB5i3eBa, 1977, Apeanbi uep. h KycT. CCCP, 1 :40, 
KapTa 18A, Aa, p. p. — E. nebrodensis auct. non Tineo ex Guss. : Boiss., 1884,1. c. : 713, 
p. p., quoad syn. E. procera et E. graeca ; LLlMajibr., 1897, Oji. CpeuH. h IOxch. Pocchh, 
KpbiMa h CeB. KaBK. 2 : 674, p. p., quoad syn. E. procera; JlnncKHH, 1899, Tp. Thc{)ji. 
6ot. cajta, 4 (Oji. KaBK.): 497; Pajme, 1901, uht. com., 2 : 178; D. Heller a. Heyn, 1994, 
Consp. FI. Or. : 17, p. p., quoad syn. E. procera . — E. vulgaris auct. non Rich. : MeuB., 
1905, uht. coh., H3U. 2, 1 : 49—50, cum tab., p. p.; oh ace, 1919, uht. com., h 3 u. 3 : 365, 
p. p.; Tpoccr., 1928, Oji. KaBK. 1 : 30, p. p. — E. major auct. non Host: Coode a. Cullen, 
1965, FI. Turk. 1 : 85, p. p., quoad «var. procera» ; Riedl, 1967, Sci. Pharm. 35, 3 : 228, 
p. p., quoad syn. E. procera; Freitag a. Maier-Stolte, 1994, 1. c., 10: 12, map 8, p. p., 
quoad syn. E. procera. — E. excelsa Fisch. et C. A. Mey. in sched., nom. nud. 

OnncaH no MaTepnajiaM H3 UeHTpajibHoro, BocTOHHoro h lOacHoro 3aKaBKa3ba h 
CeBepHoro HpaHa («...in Iberia pr. Tiflis, pr. Helenendorff, in valle Koschadara provinciae 
Nakitschiwan et in Persiae provincia Aderbeidschan»). Lectotypus (Freitag, 
13 VIII 1994, in sched.; emend. HMxaHHUKaa, hoc loco): BocTOHHoe 3aKaBKa3be, «in 
regionib[us] caucasficis], N 1090, [9 fl.], Hohenack[er] (sub nom. Ephedra procera Fisch. 
Mey.!)» (LE!, isolecto. — LE!). 

npHMenaHHe 1. OnncaHHbiH O. B. OnuiepoM h K. A. MenepoM (Fischer et Meyer, 
1844) bh jx E. procera 6biJi o6HapouoBaH nou N°«901» b pa3uejie «Animadversiones 
botanicae» («BoTaHHHecKHe 3 aMeTKH») «Index decimus seminum...»; uaTa nybjiHKauHH 
nocjieuHero — ueKa6pb 1844 r. (cm. Trautvetter, 1871, Tp. IleTep6. 6 ot. caaa, 1,1:2), 
a He «1845», KaK oluh6ohho o6o3HaneHO Ha THTyjie Bbinycxa h yKa3aHO b HOMeHKJiaTyp- 
Hbix uHTaTax E. procera HeKOTopbiMH OoTaHHKaMH (IlaxoMOBa, 1968:33; HepenaHOB, 
1973:232; CBjneBa, 1977:43). 

Abtopm BHua b npoTOJiore He npHBejiH THna h He npouHTHpoBann H3yneHHbie hmh 
rep6apHbie o6pa3ubi; ccbiJiKH Ha nocjieitHHe (b tom HHCJie c6opbi 3. H. 3HXBajibjta, 
O. H. UIoBHua, a TaKxce O. A. KojieHaTH h P. O. ToreHaKKepa b OKp. hcmcukoh kojiohhh 
TeJieHeHuopcJ) (EjieHeHuopcf)) (6jih3 r. EjiH3aBeTnojib [KnpoBa6au])) 6biJiH uaHbi no3,aHee 
Meyer (1846 : 282—283 (92—93)) b MOHorpa(})HH p. Ephedra. 

THnoBOH MaTepnan E. procera , xpaHHiunficB b LE KpoMe jieKTOTHna h H30JieKTOTHna 
npeucTaBjieH TaK)Ke CHHTHnaMH h hx uy^JiHKaTaMH (okojio 20 rep6apHbix 3K3eMnjiapoB). 

Bo6poB (1934 : 204) npn yxa3aHHH THna E. procera bo «Ojiope CCCP» («OnwcaH H3 
OKp. TH(})jiHca [T6hjihch]. Tnn b JIeHHHipaue»; cm. TaK^ce KautipoB, 1950; TaxTauacaH, 
1954), no-BHUHMOMy, hcxouhji H3 npoTOJiora (cm. Bbiuie). OuHaKO ero yKa3aHHe mohio 
6biTb ocHOBaHO Taoce Ha rep6apHOM o6pa3ue «Kauk. Gebs., Tiflis, [cr fl.], Eichwald. 
Herb. Fischer (sub nom. E. monostachya)» (LE!) (cHHTHn E. procera ), co6paHHOM 
3HXBajibaoM b OKp. TH<f>JiHca bo BpeM^ ero nyTeinecTBHH no KaBKa3y b 1825—1826rr. 
(cm. Eichwald, 1833, Plant, nov. vel min. cognit. casp.-cauc. 2 : 26); nocneuHHH, ouHaKo, 
Eo6poBbiM He 6bui TecTHpoBaH. 

H. Riedl (1963 : 7) b o6pa6oTKe p. Ephedra bo «Flora Iranica» ouih6ohho npHHaji 3a 
Tun E. procera rep6apHbin o6pa3eu «Kolenati et Fritsche», npHBeueHHbin Meyer 
(1846 : 282 (92)) h nponcxouHiUHH H 3 MecTOHaxoxcueHHH («Ad ripam dextram torrentis, 
inter Darial et Kasbek») (UK: B. Tep.), He ynoMBHyToro b npoTOJiore 3Toro BHjja. 

H. Freitag npn npocMOTpe repOapwa Ephedra b LE (KaBKa3CKHii ceKTop) o6o3HanHji 
b KanecTBe jieKTOTHna E. procera (in sched.; «13 VIII 1994») rep6apHbiii jihct co 


4 BotaHiiMecKnii xypHan, N» 6, 2003 r. 
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CMOHTHpOBaHHbIMH Ha HeM 2 C})parMeHTaMH - MyatCKOro (CT fl.) H HCeHCKOro (9 fl.) 

pacTeHHH; nocjie^HHe conpoBoacaeHbi 2 3THxeTxaMH — ojma H3 hhx c N 2 «1090* 
(«in regionibfus] caucas[icis], leg. Hohenack[er] (sub nom. «E. procera Fisch. 
Mey.!)») HanncaHa MewepoM, jjpyraa, c N««1090?» («Im Bade bey Kumbaschi (sine 
nom.))», — opHTHHajibHaji 3THxeTxa ToreHaxxepa, He HMeeT OTHOujenna k THnoBbiM 
3K3eMnjiHpaM h, no-BH^HMOMy, oiuh 6 ohho noMeuueHa Ha yxa3aHHbiii Bbime rep 6 ap- 
HbiH jihct. 3Ta STHxeTxa, oneBHaHO, npHHaaneacHT k repOapHbiM o6pa3uaM E. procera , 
(J)parMeHTaM Myaccxoro h aceHcxoro pacTeHHH, cMOHTwpoBaHHbiM Ha ojjhom repGapHOM 
jiHCTe (LE, 06 imhh ceKTop) c nepenncuoH sthxctxoh «Caucasus, Kumbaschi, [9 fl., <s 
fl.], Hohenacker ( E . nebrodensis Tin. var. procera Fisch. et C. A. Mey. fide Stapf in 
sched.)»; nocjiejtHHe co 6 paHbi ToreHaKKepoM b Tajibime, cen. KyM 6 auiH (JleHxopaH- 
ckhh p-H). 

Ha ocHOBaHHH H 3 yneHHa repbapHbix MaTepnajiOB xaBxa 3 Cxnx Ephedra , xpaHamuxca 
b LE, HaMH yTOHHeH jieKTOTwn E. procera , ycTaHOBJieHHbiH Freitag b LE cnycTa 150 jieT 
nocne o 6 HapoaoBaHH 5 i 3 Toro BHjja. Kax jieKTOTHn HaMH o 6 o 3 HaneH 4)parMeHT aceHcxoro 
pacTeHHa, (JjparMeHT Myaccxoro pacTeHHa aBnaeTca chhthhom. TepOapubin jihct co 

CMOHTHpOBaHHbIMH Ha HeM JiyOjIHKaTaMH JieKTOTHna (H30JieKT0THn) H CHHTHna (H30CHH- 
THn) c 3THxeTKOH ToreHaKKepa, ho 6 e 3 HOMepa «1090» h onpeaeJieHHa Meiiepa («An 
N...enhugeln um Helenendorf, Apr., [9 fl., c t fl.], [Hohenacker]. Tat. Chatirchuiruchi 
(cauda muli); Arm. Tschiirhak» (LE!)), xpaiiHTca b repOapHbix (})OHaax LE (06 iuhh 
ceKTop). Hmchho stot repOapHbiii 3 X 3 eMruiap 6 biJi npHBejieH R. F. Hohenacker 
(1833 : 246, sub E. monostachya; «In collibus aridis prope col. Helenend. Floret Aprili. 
Tat. Chatirchuiruchi (cauda muli)») b «IlepeHHe pacTeHHH EjiH 3 aBeTnojibCKOH ry 6 epHHH», 
a Taxace yxa 3 aH no 3 aHee Meyer (1846 : 281 (91), 283 (93)) («£. monostachya» «Chatir- 
chui-ruchi (cauda-muli), Tatar. (Hohenack.)», «Tschiirhak, Armen.»; «prope Helenen- 
dorff! (Hohenack.)») b MOHorpac})HH p. Ephedra . 

3K: B. Ky 6 .; UK; BK; B. Cynax., MaH.-CaMyp., Ky 6 nH.; U3: KapT.-IO. Oc.; B3; 
K)33: Mecx., flacaB.-B. Ax.; 103; T. 

Yxa 3 aH ana U3: Tpwan.-H. KapT. (rpoccreiiM, 1949 :40; C'axoxna, 1959:310, 
xapTa 123; JlanauiBHiiH, 1971 : 147, xapTa 5, 2; CBa 3 eBa, 1977 :43, xapTa 20A, Aa) h 
K)33: Apar. (Caxoxna, 1959: 310, xapTa 123). 

K)ro-BocT. EBpona (ioacH. lOrocnaBHa, boct. Tpeuna); CpejjH 3 . (ioa<H. rpeunJi); 
K>ro-3an. (Typuna, HpaH, A(j)raHHCTaH, riaxncTaH) h Cp. (TypxMeHHa — 3anaaHbiH h 
UeHTpanbHbiH Konexnar, Bojibiune EanxaHbi; IlaxoMOBa, 1968 : 33) A3Ha. 

ripuMenaHHe 2. Yxa3anHe E. procera ana 3K: Ypyn-Te 6 . (sub E. major , Bopo 6 b- 
eBa h OHHnneHKO, 2001 : 11 ) b cnncxe bhjiob pacTeHHH TeOep/umcxoro 3 anoBe;tHHxa 
HyacaaeTca b npoBepxe, nocxonbxy stot bh a paHee (rpoccreiiM, 1939 :71, xapTa 67; 
Caxoxna, 1959 : 310, xapTa 123; TanyuiKO, 1978) ana 3Toro panoHa He npHBoaHJica. 

E. procera He BCTpenaeTca b CeBepo-3anaflHOM h 3anaflHOM 3axaBxa3be; oh He 
npHBejteH ;uia 3 thx panoHOB TpoccrenMOM (1939), M. O. CaxoKHa (1959) h H. 51. JlaHaui- 
bhjih (1971). Yxa 3 aHHa E. procera ana C33: AHan.-Ten. (oxp. HoBopoccniicxa; MejjBejteB, 
1905 : 49; OjiepoB h OjiepoB, 1926 : 12) ocHOBaHbi Ha oujhOohho onpeaeneHHbix repGap- 
Hbix o6pa3uax, b jieHCTBHTejibHOCTH npHHaaneacamnx k E. distachya (cm. 3epHOB, 
2000a : 14; oh ace, 20006 : 54). 

' OuiHOoHHbie (H3-3a HeTOHHO npHBeaeHHbix OoTaHHKaMH panoHOB repOapHbix cOopoB 
b Tpy 3 HH) yxa 3 aHHa E. procera ana 3anaxuioro 3 axaBKa 3 ba (Phoh.-Kbhp., Hh^-Phoh.) 
(Parlatore, 1868 : 358, «in Imeretia (Guldenst.)»; sub E. vulgaris , rpoccreiiM, 1928 : 30, 
«Tp.: Kyr.» [KyrauccKaa ry 6 .]) b aeiiCTBHTenbHOCTH oTHOcaTca k UeHTpanbHOMy 3axaB- 
na 3 i>K) (KapT.-K). Oc.). Hmchho OTTyjja npoHCxoztaT repOapHbie o 6 pa 3 Ubi E. procera , 
coOpaHHbie b 1772 r. H. A. THnbjieHuiTeaTOM (Guldenstadt, 1787:422) Ha p. KcaHH 
(npHTOK Kypw) («um Flussbett») («Ad fluv. Ksani (Guldenst.)», Meyer, 1846 : 283 (98); 
«Ad flum. Ksan. Guldenstadt!», Oomhh, 1928 :53 (55)) h onpejiejieHHbie hm xa k 
E. monostachya , a Taxace, no-BHjjHMOMy, repOapHbiii o 6 pa 3 eu b LE «Imeretia, N 491» (sub 
E. monostachya ; xonnexTop He yxa3aH). 3(J}ejtpa He yxa3aHa THJibjieHLUTearoM b cnncxe 
bhaob pacTeHHii, co 6 paHHbix hm b 3anajiHOM 3axaBxa3be Ha p. Phohh h b HMepeTHH. 
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TepGapHbie aoeMiuiapbi E. procera b LE c OTnenaTaHHbiMH THnorpacj)cxHM cnoco 6 oM 
3THKeTKaMH «In regione Pontica. N. Kousnetzoff» (N 2 25, 89) co 6 paHbi H . H. Ky 3 He- 
UOBbiM, no-BH^HMOMy, b UeHTp. 3aKaBKa3be actom 1890r. bo BpeMfl sxcneAHUHH 
WMn. PyccKoro Teorpa^HHecKoro oGmecTBa, ynacTHHXOM kotopoh oh 6 bui,,a He b 
Koaxhac («I1ohthhcxoh, hjih Koaxhacxoh, o 6 jiacTH», no Ky 3 HeuoBy), rue stot poa He 
BCTpenaeTCfl. 

E. procera He yxa 3 aH C. K. HepenaHOBbiM (1995) jmn CpeAHen A 3 hh. Riedl (1963) 
yxasaH aaa TypxMeHHH, ho He npHBeAeH hm aa* Typunn. Yxa 3 aHne Meyer (1846 : 
283 (93)) Ha B03MoacHoe npncyTCTBHe E. procera b BocTOHHoajrrancKHX ropax («in 
montibus altaicis orientalibus, versus fluvium Tschuja») (3an. CnOHpb), OTxyAa oh bhaca 
noxoacne Ha KaBKa3CKwe pacreHHH Myaccxne 3X3eMnnapbi 3 (J)eApbi, no-BHAHMOMy, otho- 
chtch k E. equisetina Bunge (cm. Bbiwe). 

^l" omjXHOCTli E ' procera — var. chrysocarpa C. A. Mey. h var. erythrocarpa 
L. A. Mey., onHcaHHbie Meyer (1846) no rep6apnbiM c6opaM KoneHaTH (V — VI 1844) 
6 J1H3 kojiohhh reAe H eHAopcJ) («territ. Elisabethop., prope Helenendorf (sub nom. E. mo- 
nostachya)») (LE!) (B3: Mypr.-MypoBA.) h npoH3pacTaiomHe BMecTe («Varietates a et 
p promiscue crescunt. (Kolen.)»), OTpaacaioT pa3Max h3mchhhbocth 4>opMbi h OKpacKH 
3pejibix co6paHHH MeracTpo6HJiOB (aceATbix, anueBHAHo-npoAOAroBaTbix c BXAioneHHbiM b 
MHKOTb ceMeHeM — y var. chrysocarpa h KpacHbix, inapoBHAHO-OBajibHbix co cnenca 
BbicTaBAHiomHMca ceMeHeM — y var. erythrocarpa) b npeAenax BHAa. rio hbOaioachham 
C. MeABeAeBa (1905:48), yica3aHHbie Bbime pa3H0BHAH0CTH npeACTaBjnnoT co6oh 
«cjia6o BbipaxceHHbie h He BcerAa nocTOHHHbie (J)opMbi, He oTAHnaeMbie no3AHeHWHMH 
aBTopaMH (Boissier, Stapf, JInncxHH)». Ohm He npHBeAeHbi Taxace b o6pa6oTKax poAa Ep- 
» hedra Oomhhmm (1928), Eo6poBbiM (1934), KaAbipoBbiM (1950) h A. JI. TaxTaAaomoM 
(1954, 1972) (ho npHBeAeHbi MeABeAeBbiM, 1905 : 48, 1919 : 366; Cochobckhm, 1925 : 14, 
1941 : 64; Caxoxna, 1959 : 311; JlanaiiiBHAH, 1971 : 148, Ta6n. 25, 2— 3). 

E. procera oneHb 6 ah30x k E. equisetina Bunge (cm. Bbime), ot KOTOporo OTAHHaeTca 
maBHbiM o6pa30M MeHee bmcoko cpocniHMHca BHyTpeHHHMH HeinyaMH (BepxHaa napa) 
MeracTpoOnnoB (ot 1/3, hto thahuho ahh BHAa, ao non™ 1/2 Ha oahom h tom ace 
3 K 3 eMnji 5 ipe; 1/3—2/5, no Freitag a. Maier-Stolte, 1994: 12), h rn 6 pHAH 3 HpyeT c 
nocjieAHHM b MecTax hx coBMecTHoro npoH 3 pacTaHH# (BK: B. Cynax., MaH.-CaMyp.) (cm. 
Bbime). TepOapHbie 3K3eMnjiapbi rnGpHAoreHHoro nponcxoacAeHHa c npoMeacyroHHbiMH 
MeacAy E. procera h E. equisetina npH3HaxaMH (cpacTanne BHyrpeHHHx nemyn MeracTpo- 
6 haob 6 ojiee neM Ha 1/2), OTMeneHbi Taxace b Boctohhom (B3: UIhpb., Mypr.-MypoBA., 
H. Kyp.) h lOacHOM (K)3: K). Kapa 6 .) 3 axaBxa 3 be. 

Freitag a. Maier-Stolte (1994) othccah E. procera , a Taxace E. equisetina b chhohhmbi 
E. major Host. 


KJIIOH AJI5I OriPEAEJIEHHfl KABKA3CKHX BMAOB POAA EPHEDRA 

1. BeTOHXH uiepoxoBaTbie. MeraxoHcrpo6HAbi (coOpaHna Meracrpo6HAOB) H3 2 (pexe 3) 

MeracTpoGHjiOB, oOmhho AByceMBHHbie; ceMeHa nnocxo-Bbinyxjibie. KycTapHHXH He 

6ojiee 1 m Bbic . 2. 

+ BeTOHXH maAKHe. MeraxoHCTpo6nAbi (co6paHHfl MeracrpoOHAOB), peAyunpoBanHwe ao 
OAHoro CTpoOnjia, OAHOceMflHHbie; ceMeHa ABoaxoBbinyxjibie. KycTapHHXH (hhotab 
ApeBOBHAHbie) AO 1.5—2 M Bbic. 5. 

2. MHxponHjiapHbie Tpy6xn npaMbie hah OAHOxpaTHO H3BHTbie, ao 2 mm aa . 3. 

+ MnxponHAflpHbie TpyGxn MHoroxpaTHO H3BHTbie, Macro 3axpyneHHbie b bhac inTonopa, 

3—6 mm aa. (pacnpaMAeHHbie).4. E. intermedia. 

3. PacreHHfl 0.2 (0.3—0.5) m Bbic., c npaMbiMH hah Macro BBepxy 3axpyneHHbiMH aceATO- 

BaTo-3eAeHbiMH, no pe6paM MeAxo6opoAaBHaTbiMH. no6eraMH. BnoAHe pa3BHTbie 
BAaraAHina b HnacHen Hacrn aceATOBaTO-6eAOBaTbie hah cAerxa pbiaceBaTbie. Mhx- 
poxoHCTpo6n a bi (coOpaHHa mhxpoctpo6haob) no 2—3 Ha o6meii Hoacxe h oahhom- 
Hbie b na3yxax AHCTbeB Ha oahom h tom ace pacreHHH hah TOAbxo oAHHOHHbie. 
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BHyTpeHHHe Heuiyn MeracTpo6HAOB (BepxHaa napa) cpocuiHeca HanoJiOBHHy hah 

Bbioie. MHKponHJiapHbie Tpy6KH npHMbie, ao 1.5 mm aa. (pacnpaMAeHHbie). 

. 1 . E. distachya. 

+ PacTeHHfl 0.2— 0.6 (1) m bmc., c KpenKHMH npHMbiMH, jiHiiib HHoraa BBepxy nyTb 
3aKpyneHHbiMH noOeraMH. HacTb mhkpokohctpo6haob (coOpaHHH mhkpoctpo6haob) 

Ha pacTeHHH no 2—3 Ha o6luch Hoxcxe. 4. 

4. BnojiHe pa3BHTbie BJiarajiHma b hhjkhch nacTH nepHOBaTO-KopHHHeBbie no Been 
oicpyacHocTH. MHKponwjiHpHbie TpyOKH 0.5— 1.2 mm aa., npaMbie hjih cnenca H30- 

myTbie.3. E. aurantiaca. 

+ Bjiarajinma b hhxchch nacTH xcejiTOBaTbie hjih pbiaceBaTbie ao CBeTJio-KopHHHeBbix no 

BCCH OKpy>KHOCTH HJIH JlHUJb CO CTOpOHbl 3y6uOB. MHKpOnHJIHpHbie Tpy6lCH 1- 

1.2 (2) mm aji., oAHOKpaTHo H3BHTbie (noHTH S-o6pa3Hbie), peace npaMbie (Ha oahom 

pacTeHHH) .2. E. vvedenskyi. 

5(1). IIoOerH 1.5—2 mm b AnaM., cH3bie hjih 3eJieHbie. Bjiarajinma KpacHOBaTO-KopHHHe- 
Bbie hjih TeMHo-KopHHHeBbie, 6ojiee hjih MeHee ymrimeHHbie b hhxchch nacTH co 
CTopoHbi 3y6uoB. BHyTpeHHHe neiuyn MeracTpoOnjiOB (BepxHaa napa) cpocinneca 

Ha ABe Tpera aahhm. KycTapHHKH ao 1.5 m bwc. 5. E. equisetina. 

+ IloOerH 6ojiee TOHKHe, 1—1.5 mm b AnaM., 3eJieHbie hjih cH30BaTbie. Bnarajinma 
xceATOBaTO-6ejiOBaTbie hjih aceATOBaTO-pbiaceBaTbie, HHOTAa KopHHHeBbie, noHTH He 
ymnmeHHbie. BHyTpeHHHe neiuyn MeracTpoOnjiOB (BepxHaa napa) cpocuiHeca Ha 
OAHy TpeTb hah noHTH HanoAOBHHy. KycTapHHKH ao 2 m Bbic.6. E. procera. 
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SUMMARY 

Tge Caucasian species of Ephedra (section Monospermae) with the citations of their synonyms, types and 
geographical distribution are presented. The lectotype and isolectotype (LE) for E. procera Fisch. et C. A. Mey. 
and isolectotypes (2; LE) for £. equisetina Bunge are designated here. Idfentification key for all Caucasian 
Ephedra species (sections Ephedra and Monospermae) is provided. 
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The polyphyletic genus Eusphenopteris W. Gothan ex Simson-Scharold (1934) {LyginoptcridaccaelLuge- 
nostomataceae ), is re-classified into two distinct genera. The illegitimate generic name Eusphenopteris . 
established for the distinctive Palaeozoic pteridospermous foliage (later homonym of Eusphenopteris R. Kidston, 
1882), is substituted by a new name, La^enospermopteris nom nov. The genus Lagenospermoptcris is associated 
with Lagenospermum seeds with uniovulate cupules, and treated as a member of the Lyginopteriduceue 
(Lagenostomataceac) family. A newly established genus of the pteridospermous foliage, Nudospennopteris 
gen. nov , is based on the former eusphenopterid species (with transversely and longitudinally wrinkled axes) 
associated with Nudosperm urn-type of seeds with 6-lobed free integument (representing dense insynangescences 
of Calathiops- type). Nudospennopteris is referred to the Caktthiopsidaceae family of a quite distinct Palaeozoic 
phylum of early spermatophyts with insynangescences, Moresnetiophyta. Necessary nomenclatural combinations 
and amendments are proposed. 

Key words: nomenclature, fossil plants, pteridosperms, frond. 

During the preparation of the generic synopsis of fossil plants for the Fossil Plants 
of Russia project, several later generic homonyms have been found. According to the 
International Code of Botanical Nomenclature (ICBN) (Greuter et al., 2000), these names 
are treated as illegitimate and should be either conserved or rejected and substituted by 
a legitimate generic name. A proposal to conserve the genus Eusphenopteris W. Gothan 
ex Simson-Scharold (1934) over its earlier homonym Eusphenopteris Kidston (1882) 
(Boersma, Gastaldo, 1983) has been rejected (Traverse, 1988). But no new generic name* 
has been suggested fot that group of fossil plants. 

Stopa (1957) in the original re-classification of sphenopterids proposed an informal 
group Cyclosphenopteris (not a genus!) for the species previously assigned to Eusphe¬ 
nopteris W. Gothan ex Simson-Scharold. Boureau and Doubinger (1975) ascribed a 
generic status for the group Cyclosphenopteris Stopa but they did not validate the generic 
name because (1) no generic diagnosis or description has been provided, (2) no direct 
reference (with page number) has been made to the place of publication of informal name 
Cyclosphenopteris Stopa. Therefore, the generic name Cyclosphenopteris Boureau et 
Doubinger (1975) is a nomen invalidum. Since that times no attempts have been made 
to validate the name as required by ICBN. 

The current circumscription of the genus Eusphenopteris W. Gothan ex Simson-Scha¬ 
rold after van Amerom (1975) is artificial. Although van Amerom excluded pteridophyte 
species assigned formerly into Eusphenopteris sect. Lciurentici Novik (Novik, 1947, 1948, 
1952), which are now recognized as fossil pteridophytes ( Renaultia ), the genus Eusphe¬ 
nopteris remains unnatural. At least 5 sections might be recognized within the genus (van 
Amerom did not validate them with appropriate descriptions) on the base of the combined 
data on its stratigraphical distribution and general morphology of the fronds. Moreover, 
two different kinds of seed fructifications ( Lagenospermum , Nudospermum) have been 
associated with the different sections of Eusphenopteris (Carpentier, 1911, 1925, 1929, 
1946), which proves the polyphyletic nature of the morphogenus. 

Noticing the association and partial structural unity of the Calymmotheca acutum 
Carpentier {Nudospermum kidstonii (R. Kidston) Stockmans et Williere) with the species 
E. striata (Gothan) Novik (cf. Carpentier, 1925, 1929, 1946), the group of species 
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composing Eusphenopteris sect. Striata is excluded into a different morphogenus 
Nudospermopteris gen. nov. Additional species from polyphyletic Eusphenopteris , which 
are also characterized by transverse striateness of frond axes (E. nummularia , E. rotun- 
dioba , E. pulcherrima , and provisionally E. hollandica with mostly glabrous axes), were 
also transferred into a newly created morphogenus Nudospermopteris. Nevertheless, they 
are treated as a distinct subgenus (Nudospermopteris subgen. Pseudonudospermopteris), 
differing in addition by ventrally sulcate axes (more typical for Lagenospermopteris). The 
circumscription of the genus Nudospermopteris coincides with that of invalidly proposed 
genus Cyclosphenopteris sensu Stopa (1957) and Boureau and Dobinger (1975), having 
a similar type-species, Sphenopteris striata W. Gothan. 

The species group of Eusphenopteris with no transverse striatenesses and ventrally 
sulcate axes of fronds with a type species Eusphenopteris obtusiloba (Brongn.) Novik 
received a new name, Lagenospermopteris , instead of later homonymic name Euspheno¬ 
pteris. The association* of the seeds with cupulae Lagenospermum sinclairi 
(E. A. N. Arber) Nathorst with Eusphenopteris obtusiloba (Brongn.) Novik (Arber, 1905) 
and Eusphenopteris neuropteroides (Boulay) Novik (Carpentier, 1911) points to a 
drastically different generic and even familial affinities of the genus, which is placed into 
the family Lyginopteridaceae (Lagenostomataceae). In contrary, Nudospermopteris with 
nude 6-lobate seeds is referred to the family Calathiopsidaceae Doweld ( Pullaritheca- 
les — Moresnetiophyta). 


TAXONOMIC TREATMENT 
Phylum Lyginopteridophyta Doweld 2001 
Class Lyginopteridopsida F. Novak 1961 
Order Lyginopteridales V. Havlena 1961 
(Lagenostomatales A. G. Long, 1975) 

Family Lyginopteridaceae Bessey 1907 
(Lagenostomataceae A. G. Long 1975, nom. alt.) 

Lagenospermopteris Doweld nom. nov. = Eusphenopteris Gothan ex Simson-Scha- 
rold, 1934, Palaeontographica, Abt. B, 79, 1 : 37 non R. Kidston, 1882, Ann. Mag. Nat. 
Hist. Ser. 5, 10 : 7, 9. — § Cyclosphenopteris Stopa, 1957, Prace Inst. Geol. 13 : 58 (pro 
grex), excl. typo. — § Cyclosphenopteris Stopa ex E. Boureau et Doubinger, 1975, in 
E. Boureau, Traite Paleobot. 4, 2 : 471, nom. invalied ., excl. typo. 

Type (lectotype designation by Novik, 1952 : 306 for Eusphenopteris): Sphenopteris 
obtusiloba Brongh. = Eusphenopteris obtusiloba (Brongn.) Novik = Lagenospermopte¬ 
ris obtusiloba (Brongn.) Doweld. 

Type horizon and locality: Euramerican Province, Carboniferous (Namur C to 
Westphal B), locus classicus unknown. 

Etymology: from the morphogeneric name Lagenospermum Nathorst for associated 
fossil seeds of the Lagenospermopteris foliage. 

Fronds bipartite, symmetrical, sometimes greatly enlarged. Petioles bear no or (rare) 
small pinnae. At the base pinnae of the lower order have sometimes on their catadromous 
side enlarged pinnae of the higher order. Axes mostly ventrally sulcate, longitudinally 
wrinkled. Pinnules with no transverse striatedness, rounded or ovoid-rounded, often lobed, 
with entire margins (never dentate); primary nerve usually immersed, clearly differenti¬ 
ated. Aphlebia wanting. 
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Differs from all frond morphotaxa of Lyginopteridaceae by having naked petiole, 
bipartite frond with no aphlebia, sphenopteroid pinnules with no reduced foliage and 
mostly fan-shaped nervature; differs from Lyginopteris by petioles without pinnae, 
unreduced pinnules, but shares with it by bipartite fronds, mostly flabellate 
nervature and absence of aphlebia; differs from Sphenopteris by bipartite fronds (not 
tripartite), non lanceolate pinnae and pinnules, only sphenopteroid pinnules (never 
pecopteroid). 

Associated with the male reproductive organs of Telangiopsis-typt and female ones 
of Calymmatotheca-type (seeds of Lagenospennum- type only) [cf. Arber, 1905, Carpen- 
tier, 1911 [Lagenospennum sinclairii (R. Kidston ex E. A. N. Arber) Nathorst]. 

Geographical and stratigraphical distribution: Euramerican Province (USA, Euro¬ 
pe); Carboniferous (from Namurian C [L. alclrichii , L. obtusiloba] to Stephanian [L. leo- 
nardii]). 

9 species. 

Ser. 1. Lagenospermopteris — Pinnules convex, obtuse, rounded or trilobate. 

Type: as in genus. 

Lagenospermopteris obtusiloba (Brongn.) Doweld comb. nov. = Sphenopteris ob¬ 
tusiloba Brongn. 1828; Hist, veget. foss.: 204, tab. 53, fig. 2. 

Lagenospermopteris fastosa (Zalessky) Doweld comb. nov. = Sphenopteris fastosa 
Zalessky, 1934, H 3 B. AH CCCP, cep. 7, Om MaTeM. HayK, 7 : 1106, fig. 2. 

Lagenospermopteris trifoliata (Artis) Doweld comb. nov. = Filicites trifoliata 
Artis, 1825, Antediluv. Phytol. : 11, tab. 11. 

Lagenospermopteris trigonophylla (Behrend) Doweld comb. nov. = Sphenopteris 
trigonophylla Behrend, 1908, Jahrb. Konigl. Preuss. Geol. Landesanst. 39 : 666, tab. 1, 
fig. 6. 

Lagenospermopteris vetula (van Amerom) Doweld comb. nov. = Eusphenopteris 
vetula van Amerom, 1975, Meded. Rijks Geol. Dienst. Ser. C, 7 : 42, 132, tab. 15, fig. 10. 
Holotype: Zeche Hendrik, Hangendes FI. I, GB 50 (Geol. Bureau Heerlen). 

Ser. 2. Neuropteroidei Doweld ser. nov. — Pinnules flat, rounded or tetralobate, with 
a wide base. 

Type: L. neuropteroides (Boulay) Doweld. 

Lagenospermopteris aldrichii (D. White) Doweld comb. nov. = Diplothmema al- 
drichii ( «aldrichi» ) D. White, 1943, U. S. Geol. Surv. Profess. Pap. 197-C : 97, tab. 31, 
figs. 3, 7. Holotype: USA, Alabama, Birmingham quadrangle, Jefferson, Black Creek 
seam, Lacoe Collection (Smiths. Inst. 15031). 

Lagenospermopteris neuropteroides (Boulay) Doweld comb. nov. = Sphenopteris 
neuropteroides Boulay, 1876, Terrain Houill. Nord Fr.: 32, tab. 2, figs. 6, 6 his . 

Lagenospermopteris schumannii (Stur) Doweld comb. nov. = Sphenopteris schu- 
mannii Stur, 1885, Abh. K. K. Geol. Reichsanst. 11,1: 352, tab. 65, fig. 2. 

Lagenospermopteris leonardii (P. Corsin) Doweld comb, et stat. nov. = Spheno¬ 
pteris neuropteroides Boulay f. leonardii P. Corsin, 1932, Guide Paleontol. : 34, pi. 32, 
fig. 1. — Sphenopteris neuropteroides Boulay f. leonardii P. Bertrand, 1914, Ann. Soc. 
Geol. Nord Fr. 43 : 172, nom. invalid. (sine illustr.). 


Phylum Moresnetiophyta Doweld 2001 
(Archaeospermatophyta Snigirevskaja 2000) 
Class Moresnetiopsida Doweld 2001 
Order Pullarithecales Doweld 2001 
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Family Calathiopsidaceae Doweld 2001 


Nudospermopteris Doweld gen. nov. — § Cyclosphenopteris Stopa, 1957, Prace Inst. 
Geol. 13 : 58 (pro grex). — Cyclosphenopteris Stopa ex E. Boureau et Doubinger, 1975, 
in E. Boureau, Traite Paleobot. 4, 2 : 471, nom. invalid ., cptoad typ. 

Type: Sphenopteris striata Gothan = Eusphenopteris striata (Gothan) Novik = 
Nudospermopteris striata (Gothan) Doweld. 

Type horizon and locality: Euramerican Province, Carboniferous (Westphalian A to 
Westphal D), Poland. 

Etymology: from the morphogeneric name Nudospermum Stockmans et Williere for 
associated fossil seeds of the Nudospermopteris foliage (cf. Arber, 1905, Carpentier, 1911 
[Nudospermum kidstonii (E. A. N. Arber) Stockmans et Williere]. 

Fronds bipartite, usually asymmetrical. Petioles bear no small pinnae. At the base 
pinnae of the lower order have sometimes on their catadromous side enlarged pinnae of 
the higher order. Axes rarely glabrous, mostly transversely or (combined) longitudinally 
wrinkled. Pinnules usually with striatedness, rounded or ovoid-rounded, mostly petiolate, 
often lobed, with entire margins; primary nerve not immersed. No aphlebia. 

Associated with the male reproductive organs of Telangiopsis- type and female ones 
of Calymmatotheca-typt (seeds of Nudospermum-iypt only) [cf. Carpentier, 1925, 1929, 
1946 [ Nudospermum kidstonii (E. A. N. Arber) Stockmans et Williere]]. 

Geographical and stratigraphical distribution: Euramerican Province (USA, Europe); 
Carboniferous (from Dinantian [N. foliolata] to Stephanian [N. rotundiloba]). 

13 species. 

m Subgen. 1. Nudospermopteris — Pinnules variously rounded, never ventrally sulcate. 

Type: as in genus. 

Nudospermopteris foliolata (Stur) Doweld comb. nov. = Sphenopteris foliolata 
Stur, 1875, Abh. K. K. Geol. Reichsanst. 8 : 22—23, tab. 5, figs . 3—6. 

Nudospermopteris michaeliana (Gothan) Doweld comb. nov. = Sphenopteris mi- 
chaeliana Gothan, 1913, Abh. K. Preuss. Geol. Landesanst. N. F. 75 : 30, tab. 5, figs . 1— 
1A, tab. 6, fig. 2, tab. 9, fig. 1. 

Nudospermopteris sauveurii (Crepin) Doweld comb. nov. = Sphenopteris sauveurii 
Crepin, 1880, Bull. Soc. Roy. Bot. Belg. Compt. Rend. Seanc. 19, 2 : 54; ills: Andrae, 
1866 : tab. 10 (as «Sphenopteris obtusiloba Brongn.»). 

Nudospermopteris sauveurii (Crepin) Doweld f. grandipungens (van Amerom) 
Doweld comb. nov. = Eusphenopteris sauveurii (Crepin) Simson-Scharold f. gran¬ 
dipungens van Amerom, 1975, Meded. Rijks Geol. Dienst. Ser. C, 7 : 90, 198, tab. 48, 
figs 1, 4. Holotype: Zeche Oranje Nassau I. N. O. Querschlag, GB 17 (Geol. Bureau 
Heerlen). _ 

Nudospermopteris straelenii (Stockmans et Williere) Doweld comb. nov. = Sphe¬ 
nopteris straelenii Stockmans et Williere, 1953, Assoc. Etud. Paleontol. Stratigr. Houill. 
Bruxelles Publ. 13 : 270, tab. 34, figs 6—6a («straeleni»). _ 

Nudospermopteris grandis (G. Keller) Doweld comb, et stat. nov. = Sphenopteris 
schillingsii Andrae f. grandis G. Keller, 1931, Jahrb. Preuss. Geol. Landesanst. 52 : 438, 
tab. 18, fig. 2. _ 

Nudospermopteris scribanii (van Amerom) Doweld comb. nov. = Eusphenopteris 
scribanii van Amerom, 1975, Meded. Rijks Geol. Dienst. Ser. C, 7 : 50, tab. 22, figs 1, 
3, 4, 6. Holotype: Longton, Staffordshire; Hangendes Great Row Coal, R. Kidston 557 
(Geol. Surv. London) [Kidston, 1923 : tab. 3, figs 2, 2a]. _ 

Nudospermopteris laxifolia (van Amerom) Doweld comb. nov. = Eusphenopteris 
laxifolia van. Amerom, 1975, Meded. Rijks Geol. Dienst. Ser. C, 7 : 53, tab. 40, fig. 4. 
Holotype: Zeche Emma, Hangendes F. K. N. Querschlag Ost, GB 53a/53 (Geol. Bureau 

Heerlen). _ 

Nudospermopteris striata (Gothan) Doweld comb. nov. = Sphenopteris striata 
Gothan, 1913, Abh. Konigl. Geol. Landesanst. 75 : 24, tab. 5, figs 3, 3a. 
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Subgen. 2. Pseudonudospermopteris Doweld subgen. nov. — Pinnules ventrall) 
sulcate. 

Type: N. nummularia (Gutbier) Doweld. 

Nudospermopteris hollandica (Gothan et Jongmans) Doweld comb. nov. = Sphe - 
nopteris hollandica Gothan et Jongmans, 1928, Jaarb. Mijnbouwk. Vereen. Delft. 
[1926—1928] : 536, 586, tab. 3, fig. 1. 

Nudospermopteris nummularia (Gutbier) Doweld comb. nov. = Sphenopteris num- 
mularia Gutbier, 1835, Abdr. Zwickauer Schwarzkohl. : 43, tab. 4, fig. 5. 

Nudospermopteris nummularia (Gutbier) Doweld f. elongata (Gothan) Doweld 
comb. nov. = Sphenopteris nummularia Gutbier f. elongata Gothan, 1913, Abh. Konigl. 
Geol. Landesanst. 75 : 28, tab. 4, fig. 3. 

Nudospermopteris pulcherrima (Crepin ex Stur) Doweld comb. nov. = Diplo- 
thmema pulcherrimum Crepin ex Stur, 1885, Abh. K. K. Geol. Reichsanst. 11, 1 : 314, 
tab. 29, figs 5—6. — Sphenopteris pulchrior Gothan et Jongmans, 1915, Arch. Lagerstat- 
tenf. 18:182. 

Nudospermopteris rotundiloba (F. Nemej[c) Doweld comb. nov. = Eusphenopteris 
rotundiloba F. Nemejc, 1937, Vestnik Krai. Ceske Spol. Nauk, Tr. Mat.-Pnr. 19: 10, 
fig. 4. 
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PE3IOME 

reTeporenHbiii Mopcfcopoti najieo3oiicKoii JiucTBbi panunx ce\ieHHbix pacTeHwii Eusphenopteris W. Gothan 
ex Simson-Scharold, 1934 ( Lyginopteridaceae/Lagenostomataceae) pa3aejieH Ha a Ba Mopcfjopona Ha ocHOBaHHH 
uoptJxwioniH Bail u accouwamiH pa3Horo Tuna tjjpyKTiKjniKaitHH ItaaKOHHoe ponoBoe Ha3BaHne Eusphenopteris , 
jiBJiaioiueeca no3jtHHM omohhmom pottoBoro Ha3BamiH Eusphenopteris R. Kidston, 1882, 3aMeHeHO hobmm — 
Lagenospermopteris Doweld nom nov , o6pa30BaHHbi\i ot Lagenospennum Nathorst, 1914 — ponoBoro Ha3Ba- 
hhh AncnepcHbix ce\iHH, 3aKjHOHeHHbix b oflHOceMHHHyio Kynyjiy, KOTOpbie HanaeHbi b accoitnattHH h nacTHHHOH 
opraHHMecKOH cb»3h c TiinoBbiM bhxiom poiia L. obtusiloba (Brong ) Doweld h bhuom L. neuropteroides (Boulay) 
Doweld HHOii Tim (|5pyKTHc}DiiKaunn — ceMena c 6-nonacTHbiM HHTeryMeHTOM, coOpaHHbie b pbixjibie ciiHaHreTini 
Calathiops-Tima ( Nudospermum Stockmans et Williere, 1961), accomnipyeTca c npyroii rpynnoii bhjiob 
nojiHc()HJieTimHoro poaa Eusphenopteris (Tun: £. striata (Gothan) Novik), KOTopaa xapaKTepH3yeTca cnemic|3HH- 
Hoii KO\i6iiHamieii npoAOJibHoii ii nonepeMHoii 6opo3flMaTocTii oceii Bah Ha ocHOBaHHH accounnpyeMbix 
<j)pyKTH(j)HKauHH ii MOp^JOJiorHH Bah pon Nudospermopteris OTHeceH k ceMehcTBy Calathiopsidaceae Doweld 
OTgejia 6ojiee npHMiiTHBHbix ceMeHHbix pacTeHHii Moresnetiophyta. OSHaponoBaHbi HeoOxonHMbie HOMeHKjia- 
TypHbie KOM6nHamiH. 
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© COKOJIOB 

OB OBTjEME POflOB CORONILLA H HIPPOCREPIS (LEGUMINOSAE) 

D D. SOKOLOFF. ON THE GENERIC LIMITS OF CORONILLA 
AND HIFFOCREPIS ( LEGUMINOSAE) 

Mockobckhh rocy/iapcTBeHHbiH yHHBepcmeT, SHOJiornHecKnii c|)aKyjibTeT 
119992 MocKBa, BopoSbeBbi ropbi, 1 , Kopn 12 
OaKC ( 095 ) 939 - 18-27 
E-mail: sokoloff@dds.srcc.msu.su 
nocTyniuia 21 10 2002 


Ha ocHOBamm pe3yjibTaTOB inyneHUH KOMruieKca npii3HaKOB apry\ieHTiipoBaHa HeoSxoaiiMOCTb LuupoKOi 
TpaKTOBKH pojiOB Coronilla h Hippocrepis B cocTaBe Coronilla npiiHHTbi no^po^bi Securigera, Ballia m 
Coronilla , a b cocTaBe Hippocrepis — noApoabi Emerus u Hippocrepis Cae/iaHbi KONi6nHauHn b paHre noupoao®: 
Securigera. Ballia , Emerus 

KjiiOHeBbie cjiOBa: Leguminosae, Loieae , Coronilla , Hippocrepis, Securigera, CHCTeMaTinca. 

06i>eM poaob Coronilla L. h Hippocrepis L. — oahh H3 AHCKyccnoHHbix Bonpocon 
CHCTeMaTHKH TpnObi Loteile ceM. Leguminosae. IlonyHeHHbie hbmh HOBbie AaHHbie h 
KpHTHHeCKHH anajIH3 y*e H3BeCTHbIX (|)aKTOB n03B0A5U0T nO-HOBOMy B3rjiaHyTb Ha 3TY 

npoOneMy. Hauia pa6oTa ocHOBaHa Ha H3yneHHH KOJUiexunH rep6apneB K, LE, MHA, 
MW, P, S, UPS. YnoMflHyTbie HH)Ke AaHHbie Apyrwx aBTopoB no MopcfxynorHH Loteae 
(xpoMe jaaHHbix o cTpoeHHH nbuimbi h npopocTKOB) 6buin nepenpoBepeHbi mhoio. 

Poam Coronilla h Hippocrepis pacnpocTpaHeHbi b CTapoM CBeTe h npeACTaBjieHU 
HanGojibuiMM hhcjiom bhaob b CpejiH3eMHOMopbe. Oahoh H3 Han6ojiee 3aMeTHbix Mop(}x>- 
JiornHecKHx oco6eHHocTew sthx poaob hbashotch HJieHHCTbie njioabi. 3 tot npH3Hax Aonroe 
BpeM5i cjiy>KH.n ocHOBamieM ajib Bbme.neHHH Coronilla , Hippocrepis h eme 4 He6ojibiiJHx 
Poaob b oco6yio Tpw6y Coronilleae. B HacToamee BpeMH noxa3aHO, hto Bee poau 
Coronilleae cjie^yeT BKJiiOHHTb b Tpw6y Loteae s. 1. (Lassen, 1989; Polhill, 1994; Cokoaob, 
1998; Allan, Porter, 2000; Allan et al., 2003). PaHee CHHTajw, hto b TpwGy Loteae cnejiyeT 
BKjnonaTb TonbKO bham c HeHjieHHCTbiMH nnoAaMH (HanpHMep, Taubert, 1894; Hutchinson, 
1964). 

Poflbi Coronilla h Hippocrepis o6bihho paccMaTpHBann xax BnojiHe ecTecTBeHHbie 
TaKCOHbi. B TeneHne OonbLuen nacTH XX b. pa3HorjiacHH B03HHKaJin TOJibKO OTHOCHTejibHo 
nojioxeHHH b CHCTeMe C. securidaca L. IlnoAbi 3toto BH^a b otjihhhc ot rhoaob Bcex 
ocTajibHbix bhaob Coronilla He pa3JiaMbiBaiOTCH Ha HJieHHKH. Oahh aBTopbi BbmejnuiH 
C. securidace b ocoObin poA Securigera DC. (Uhrova, 1935; UlTefiHOepr, 1945; Hutchin¬ 
son, 1964; Ball, 1968; 303, 1970; MiiHaeB, 1987), a Apyrne, cneAya C. Linnaeus (1753), 
paccMaTpwBajiH stot bha b cocTaBe Coronilla (Meikle, 1977; Schmidt, 1978, 1979; Polhill, 
1981;. P. Lassen (1989; npwHJiJi caMOcroMTejibHocrb poaa Securigera , ho bkjiiohhji b Hero 
He To.ribKo S. securidaca (L.) Degen et Dorfl., ho h erne 10 bhaob, KOTopbie paHee 
othochjih k Coronilla . KpoMe Toro, oh nepeHec Coronilla emerus s. 1. b poA Hippocrepis . 
Poa Coronilla , no AaHHbiM P. Lassen (1989), BKJHonaeT 9 bhaob, a poA Hippocrepis — 
30. ToHKa 3peHH5i Lassen npHHflTa bo mhothx coBpeMeHHbix cboakbx (Greuter et al., 1989: 
Lock, 1989; HepenaHOB, 1995; Yakovlev et al., 1996; Pockob h Ap., 1998). HcnaHCKHe 
aBTopbi (Talavera, Salgueiro, 1999; Garda Martin, Talavera, 2000; Talavera, Dominguez, 
2000) npHHHMaiOT o6i>eM poaob Coronilla h Secirugera cornacHO tohkc 3 peHH^i Lassen 
(1989), Coronilla emerus s. 1. BbiAejiaioT b MOHOTHnHbin poA Emerus Mill., a poa 
Hippocrepis npHHHMaiOT b TpaAHUHOHHOM o6i»eMe. 

CneAyeT corjiacHTbca c B. Schmidt (1978, 1979), KOTopaa yGeAHTejibHo noKa 3 ana, hto 
poA Securigera He MoxceT 6biTb npwHHT xax MOHOTwnHbiH. S. securidaca oneHb 6nw3Ka k 
A pyruM OAHoneTHHM BHAaM Securigera sensu Lassen, b tom nncne no TaKHM cymecTBeH- 
hwm npn3HaKaM, xax HajiHHne cBoeo6pa3Hbix 3MepreHueB Ha BereTaTHBHbix opraHax, 
CTpOeHHe npHAHCTHHKOB, aHApOUe^, CTHAOAHa H pblAblta, XapaKTep OpHeHTaUHH MHKpO- 
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TABJ1HUA 1 

CpaBHMTe;ibHbie npM3HaKM Securigera s. 1. m Coronilla s. str. 
(no Lassen, 1989, c aonoJiHeHMHMM m yTOMHeHMJiMn) 


ripiI3HaKH 

Securigera sensu Lassen 

Coronilla sensu Lassen 

sect Baltia 

sect Coronilla 

Xn3HeHHaH cj)opMa 

TpaBbi 

nojiyKycTapHMKM 
—> 

TpaBbi, nojiyKycTap- 
HMKM, KyCTapHMKM 

OnymeHMe BereTa- 

HacTo pa3BMTbi 3iViep- 

HeT SMepreHiieB m 

HeT 3MepreHueB m 

THBHbIX OpraHOB 

reHUbi, MHonia — bo- 

jiockm 

BOJIOCKOB 

BOJIOCKOB 

CTe6ejib 

Pe6pMCTbIM MJIM 

6op03JlHaTblM 

rjiaziKMM 

—> 

TjiajlKMM 

CpacTaHne npnjiMCT- 
HMKOB HM3KHMX JIMCTbeB 
Meacjiy co6om HanpoTMB 
HepeiifKa 

He cpacraioTCfl 

* He cpacTaiOTCfi 

<7- 

CpacraioTca 

OcHOBaHHe npwjiHCT- 

* Macro HeMHoro 3 a- 

* PacnojioaceHo Ha 

He 3axoiiHT Ha nepe- 

HMKOB 

xohmt Ha nepemoK 

MepeiuKe 

LLIOK 

BepxyiHKH (hjim 
3y6ubl) npHJIMCTHHKOB 

H npHUBeTHHKOB 

TeMHbie 

<— 

* TeMHbie 
<- 

CBeTJibie 

JlMCTbfl 

* C JUIMHHblMM MJIM 

* C KOpOTKMMM He- 

CliZWHHe MJIM C KO- 


kopotkmmm nepeiiiKa- 
mm, peace cMiiHHMe 

peuiKaMM 

—> 

POTKMM HepeUIKOM 

* JlMCTOHKM HHXHeH 
napbi 

CMMMeTpMMHbie 

CepnoBMUHbie 

CMMMeTpMMHbie 

ripHUBeTHMKM 

* CBo6oaHbie, peace 

CpociuHecn apyr c 

* CpociuMecn apyr c 


cpocuiMecfl iipyr c iipy- 

apyroM, peace cboOoji- 

iipyroM, peace cbo6qh- 


tom 

Hbie 

Hbie, HHorna MajieHbKMe 



—> 

MJIM OTCyTCTByiOT 

KpbUIOBHAHblH 

KMJIb BJIOJTb BepXHeM 
CTOpOHbl Tpy6KM Ha- 
IlieHKH 

He pa3BMT 

Pa3BMT 

He pa3BMT 

BeHHMK 

XejiTbiM, OejibiM, po- 
30BbIM, KpaCHbIM M T 

CBeTJIO-XCeJITblM MJIM 
p030BbIM 

^_ 

Bceraa acejiTbiM 

Ctmjiohmm b cpeaHeM 

43CTM 

Be3 nanMjm 

C nannjuiaMM 

—> 

C nannjuiaMM 

PblJIbUe 

Kocoe 

* Kocoe 

TojiOBHaToe 

* Ilo^oxeHMe UBeTO- 

06biHHo HanpaBJieHbi 

HanpaBJieHbi BBepx 

06bIMHO OTOTHyTbl 

HoxeK npn ruionax 

BBepX MJIM B CTOpOHy 

MJIM B CTOpOHy 

<— 

BHH3 (k OCHOBaHMK) 
UBeTOHoca) 

* CeM5i b nocjiejiHeM 
HJieHMKe miojia 

06bI4HO pa3BMTO 

P33BMTO 

<— 

06bI4HO He pa3BMTO 

* riojtfipHbiH pa3Mep 

22—26 mkm (M3yneH0 

26 MKM 

17—22 MKM (M3yHeHO 

nbuibueBbix 3epeH 
(cpenHee M3 30 M3Mepe- 
HMM HIM Kzxmoro BM£a) 

8 bmjiob) 

<r- 

7 bmjiob) 

* reorpa(J)M4ecKoe 

B OCHOBHOM BOCT04- 

MapoKKo 

B ochobhom 3anan- 

pacnpocTpaHeHMe 

Hoe CpejiH3eMHOMopbe 


Hoe CpejiM3eMHOMopbe 


n p ii m e m a h ii e 3hqkom «*» OTMeneHbi aonojiHeHwi u yTOMHemifl CrpejiKaMH noKa3aHO, k KaKHM H3 TaKCOHOB 
6jiii3kq no aaHHOMy npmHaKy ceKU. Ballio Pa3Mep nbuibueBbix 3epeH npuBeaeH no aaHHbiM M J Dfez, 1 K Ferguson 
(1996) 


109 



TAEJ1MUA 2 

CpaBHHTe;ibHbie npH3HaKH Emerus h Hippocrepis s str. 

(no Garcia Martin, Talavera, 2000 h Talavera, Dominguez, 2000, 

C HOnOJlHeHHHMM H yTOHHeHHHMH) 


npH3HaKM 

Hippocrepis s str. 

Emerus 

XGi3HeHHaa ^>opMa 

TpaBbi, nojiyKycTapHHKM 

KycTapHHKH 

Bo3o6HOBJieHMe 

CnMno^najibHoe 

MoHonojiHajibHoe hjih chm- 
noziHajibHoe 

IIoxiyiueHKa npn ochobohhh 

OrcyrcTByeT 

Pa3BHT3 

nepeuiKa jincra 



* OcHOBaHHe npHJIHCTHHKOB 

3axojmmee Ha ocHOBaHHe 

3axoaflmee Ha abaKcnajibHyio 

HHXCHHX JIHCTbeB 

MepeiUKa 

CTOpOHy JIHCTa 

Hhcjio nap jihctohkob cjioxc- 

(2)3—10 

2-4 

Horo JincTa 



3y6ubi HameHKH 

IlpeBbimaioT Tpybxy, paBHbie 
eft noiuiHHe mjih Kopone Tpy6KH, 
ho He 6ojiee, MeM b 2—5 pa3 

Kopone TpybKH 6oJiee neM 
b 2—5 pa3 

flnnHa BeHHHKa 

3—16 MM 

14—21 MM 

HoroTKH jienecTKOB 

PaBHbie HameHKH hjih npeBbi- 
rnaioT ee no juiHHe 

ropa3ao juiHHHee HameHKH 

Ctmjiouhh b BepxHeft Macro 

C nanHjmaMH 

Be3 nannjui 

(3a HCKJiKDMeHHeM o6jiacro He- 
nocpeacTBeHHo noji pbuibueM) 


! 

PacnajieHHe njioaoB Ha HJie- 

JlerKoe 

HeperyjmpHoe 

HHKH 



OopMa MJieHHKOB 

ri0ZIK0B006pa3Hbie HJIH CHJIb- 
ho BbieMHaTbie 

JlHHeftHbie 

OnymeHHe ruioaoB 

Pa3BHTo hjih OTcyrcTByeT 

Bcema OTcyrcTByeT 

5,5 CeivumoJiH b ceMeHH 

B ceneHHH nonro OKpyrjibie 

IljIOCKHe 


n p n m e i i a h h e 3h3kom «*» otmcmchw aBTopaaie /lonojiHeHHH h yTOHHeHMfl ripii3HaK «hmcjk> ubctkob Ha 
UBeTOHOce» nciouoHeH, TaK KaK oh 6ojiee M3NteH4HB, HeM noJiaraiOT HcnaHCKiie aBTopbi 


nHJie ceManoHeic b 3aBA3H (Schmidt, 1978; Lassen, 1989; Cokojiob, 1998). EjtHHCTBeHHbiM 
cymecTBeHHbiM otjihhhcm 3Toro bhjui aBJiaiOTca HenJieHHCTbie nnojibi. OjmaKO BaxcHo, hto 
S. securidaca HMeeT TaKoe xce cTpoeHHe nepraMeHTHoro cjiox nepHKapnna, KaK h ztpyrne 
BHjtbi Coronilla w Securigera b noHHMaHHH Lassen (Cokojiob, 1997, 1998). 

llpejuioxeHHoe Lassen (1989) pa3ipanHHeHHe pojtOB Securigera h Coronilla , Heco- 
MHemio, ropa3jto ecTecTBeHHee, HeM TpajtHUHOHHoe. OjmaKo h y Hero ecTb cboh 
HejtocTaTKH. 06oco6jieHHoe nonoxceHHe b pojie Coronilla s. str. 3aHHMaeT bhji C. viminalis 
Salisb., KOTopbiw TpajtHitHOHHO BbijtenaioT b MOHOTHnHyio ceKUHio Ballia Hrabetova 
(Uhrova, 1935; 303, 1970; Schmidt, 1979; Lassen, 1989). C. viminalis no mhohmm 
npH3HaKaM 6jiH3Ka k BHjtaM Securigera sensu Lassen (TaGn. 1). MacTb TaKHX npn3HaKOB 
(HanpnMep, CTpoeHHe nocnejmero HJieHHKa nnojia), BepHO onHcaHHbix paHee B. Schmidt 
(1979), He ynoMAHyTbi b paGoTe Lassen (1989). KaK oTMenaeT Lassen (1989), y Coronilla 
npHJiHCTHHKH Bcerna cpacTaiOTca apyr c jipyroM Ha npoTHBonoJioxcHon nepeuiKy cTopoHe 
y3Jia, a y Securigera — Bcema CBoGojtHbie. OjiHaKO Hauin jtaHHbie nojtTBepxcaaioT 
onHcaHHa B. Schmidt, comacHo KOTopoMy C. viminalis Taxxce Bcema HMeeT cBoGojtHbie 
npHJiHCTHHKH. Flo mhchhk) Lassen, poji Securigera OTJiHnaeTca ot Coronilla kocmm (a He 
ronoBHaTbiM) pbuibueM. Ha inn jtaHHbie nojiTBepxcjtaioT aaHHbie Schmidt (1979) o tom, hto 
C. viminalis HMeeT Kocoe pbiJibixe. Ojihhm H3 HanGojiee BaxcHbix otjihhhh Securigera ot 
Coronilla Lassen (1989) CHHTaeT npHJiHCTHHKH h npnuBeTHHKH c TeMHbiMH BepxymKaMH. 
OjtHaKO, no HaiiiHM jtaHHbiM, h y C. viminalis npHJiHCTHHKH h npnuBeTHHKH HMeioT 
TeMHbie BepxyuiKH. 
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TABJIHUA 3 

CpaBHHTejibHbie npn3HaKH poaoB Coronilla s. 1. h Hippocrepis s. 1. 


npt13HaKH 


Coronilla s. 1 
(inch Securigera) 


Hippocrepis s l 
(incl. Emerus) 


OrcyrcTByioT 


FIo6erM b na3yxax ceMaaojiew 
(Lassen, 1989) 

>Kejie3KH npn ocHOBaHHM 
npHJIHCTHHKOB H npHUBeTHHKOB 
BepxyillKM npHJIHCTHHKOB H 
npMUBeTHHKOB 
HoroTOK (J)jiara 

HHTb CBo6oaHOM (BeKCHJUIflp- 
HOH) TblMHHKH 

CeM5inOHKH 


fl^MHHbie nanmuibi Ha cthjio- 
ahh Henocpe^cTBeHHo noa 
pbUibueM 

IlOBepXHOCTb naoaOB 

BojioKHa nepraMeHTHoro cjioh 
nepHKapnHB (Cokojiob, 1997) 


IlOBepXHOCTb 3K3HHbI nblJIb- 
ueBbix 3epeH (Diez, Ferguson, 
1996) 

OcHOBHOe 4HCJIO XpOMOCOM 

(Lassen, 1989) 


MaCTO pa3BHTbI 

Bceraa oTcyTCTByiOT 

TeMHbie (>xejie3HCTbie) hjih 
CBeTJibie 

Be3 BbipOCTOB 

no Bcew juiHHe npHJieraeT 
K KpafIM TblHHHOHHOH Tpy6KH 

B 3aB5i3n nepeayiOTcn ceMH- 
noHKH c MHKponmie, o6pameH- 
HbiMH k ee ancTaabHOMy h npo- 
KCHMQJIbHOMy KOHUaM 
OrcyTCTByiOT 


Be3 33MCTHOH CeTH aHaCTOMO- 
3HpyiOmHX XCHJIOK 

npoaoabHbie b cpeaHew nacTH 
cTBopoK, nonepeHHbie b6jih 3H 
o6aacTH cpeaHen xhjikm h 
6pioiiiHoro uiBa 

noaocMaTO-MopmwHHCTafl 


x = 6 (KaK peaKoe HCKjnone- 
HHe x = 10) 


Macro pa3BHTbi 

CBeTabie, Hexejie3MCTbie 

C BbipocraMH Ha BHyrpeHHen 
CTOpOHe 

Ilpn ocHOBaHHM H3orHyTa H 
He npmieraeT k Tbi4HH04H0H 
Tpy6Ke 

Bee HMeiOT MHKponnjie, o6pa- 
meHHoe k ancraabHOMy KOHuy 

33B5I3H 

Pa3BHTbI 


C ceTbio aHacTOM03HpyiomHX 

XCHJIOK 

Bee BbiTHHyTbi Baoab Mop(J)o- 
aorHMecKOH och naoaa 


flbipnaTaa wan abipnaTO-Meji- 
KOMopmHHHcraa 

x = 7 


C. viminalis 3 aHHMaeT npoMexcyTOHHoe noaoxceHHe Mexcay BHaaMH Securigera sensu 
Lassen h npoHHMH BHaaMH Coronilla. flaHHbie no 8 npH3HaicaM, BKmoneHHbiM b Ta6ji. 1, 
roBopaT b noJib 3 y c6aHXceHHa C. viminalis c Securigera, a no 6 npH3HaicaM — b nojib3y 
c6jiHxeHHa c apyrwMH bhaumh Coronilla s. str. PacnpocTpaHeHne b MapoKKO c6anxcaeT 
C. viminalis c BHaaMH Coronilla s. str. KpoMe topo, no CTpoeHHio aHCTbeB h nameMKH 
C. viminalis OTJiHHaeTca ot Bcex ocTaabHbix BHaoB Coronilla h Securigera. Mbi cHHTaeM, 
hto b caynae npH 3 HaHHa caMOCToaTeabHOCTH poaa Securigera sensu Lassen 6biJio 6bi 
Heo6xoaHMO BbiaeanTb b oco6mh poa h C. viminalis (3TOMy poay Heab3a 6yaeT aaTb 
Ha3BaHHa Ballia, nocKoabKy oho yxce 3aHaTO poaoBbiM Ha3BaHHeM KpacHOH Boaopocnn). 

OfipaTHMca Tenepb k pa 3 aHHHflM Mexcay poaaMH Hippocrepis h Emerus, KaK hx 
noHHMaioT HcnaHCKHe aBTOpbi (Ta6a. 2). Ilo HaiueMy mhchhio, 3th pa3HHHHa He MeHee 
cymecTBeHHbie, neM pa 3 aHHHa Mexcay Coronilla s. str. h Securigera sensu Lassen. Xoth 
HH cao npH3HaKOB b Ta6a. 2 HecKOJibKO MeHbiue, neM b Ta6a. 1, HeKOTopbie H3 hhx 
aBJiaiOTca oneHb BaxcHbiMH. HanpHMep, Haanune noayuieHKH npn ocHOBaHHH nepeuiKa 
aHCTa, no HauiHM aaHHbiM, oTannaeT Emerus ot Bcex ocTaabHbix npeacTaBHTeaen Tpn6bi 
Loteae. OTcyTCTBHe noayuieHKH CHHTaJiH oaHHM H3 KJiioHeBbix anarHOCTHHecKHx npH3Ha- 
kob Tpn6bi (HanpHMep, Polhill, 1981). YHHKaabHOH b npeaeaax Loteae asaaeTca h cjjopMa 
naeHHKOB naoaa y Hippocrepis. Flo aaHHbiM D. L. Smith (1983), OKpyrawe b ceneHHH 
ceMaaoan Hippocrepis noxoxen Ha ceMaaoan 6aH3Koro poaa Scorpiurus. no aHaTO- 
MHHecKOMy CTpoeHHio ceMaaoan Hippocrepis h Scorpiurus He HaxoaaT aHaaoroB b Tpn e 


ill 







Loteae. Otmcthm Taxxe, hto otjihhmh Hippocrepis ot Emerus no CTpoeHHio cmnoaHa 
6jih3kh k pa 3 JiHHH 5 iM Meatfly Coronilla h Securigera. BbwejieHHe ocoOoro pona Emenis 
b cnynae npH 3 HaHH 5 i caMOCTOATejibHOCTH pojia Securigera 6buio 6bi BnojiHe onpaBnaHHbiM. 

TaKHM o6pa30M, b paccMaTpHBaeMOH rpynne moxcho 6biJio 6bi npnHflTb 5 ponoB: 
Emerus , Hippocrepis s. str., Securigera sensu Lassen, Coronilla s. str. h pojt, cootbctct- 
Byiomnn ceKunn Ballia. OjmaKo, no HameMy mhchhio, 6ojiee yMecTHO orpaHHHHTbca 
Bbi^ejieHHeM TOJibKo 2 poaob: Coronilla s. 1. (incl. Securigera , Ballia) h Hippocrepis s. 1. 
(incl. Emerus). Mexcjty 3thmh po^aMH cymecTByioT BecbMa npHHunnnajibHbie pa3JiHHH* 
(Ta6n. 3). BaxcHO, hto pa3JiHHH5i b CTpoeHHH aH^pouea h 4)Jiara, Bepoamo, cBB3aHbi c 
pa3HbiMH CTpaTernHMH onbiJieHHH: ubctkh H3yHenHbix b stom oTHOiueHHH bhaob Hippo¬ 
crepis BbmejiflioT HeKTap, a ubctkh Coronilla — He BbwejiaioT (Rodriguz-Riano et al.„ 
1999). Poflbi Coronilla s. 1. h Hippocrepis s. 1. HBJiaiOTCfl uenocTHbiMH h bcho OTrpaHH- 
neHHbiMH flpyr ot jipyra rpynnaMH, npnneM He TOJibKO no jaaHHbiM cpaBHHTejibHOH 
Mop4)OJiorHH, ho h no aaHHbiM MOjieKy/iapHOH cHCTeMaTHKH (Allan et al., 2003). 1 npOBejteH- 
HblH H3MH KJiaAHCTHHeCKHH aHaJTH3 TpnObl Loteae C UIHpOKHM npHBJieneHHeM MOpcJjOJIO- 
THHeCKHX npH3HaKOB nOJtTBepjtHJI THnOTe3y O MOHO(j)HJlHH 3THX pOflOB. BbWeJIHB BMeCTO 
2 pOflOB 5, MbI OCTaBHJIH 6bl B TeHH BaXCHyiO HH(j30pMaitHK) O pOACTBeHHblX CBX35IX MeXCJXV 
paccMaTpHBaeMbiMH pacTeHHBMH. KpOMe Toro, npejuiaraeMaa HaMH uinpoKaa TpaKTOBKa 
poflOB Coronilla h Securugera b HaHOojibmeH CTeneHH cooTBeTCTByeT TpajmuHOHHbiM 
npe^CTaBJieHHHM 06 oO'beMe pojtOB b TpH6e Loteae. Otjihhhb npe;maraeMOH CHCTeMbi ot 
T paflHUHOHHOH cbo^^tca JiHiiib k nepeHOcy Securugera securidaca b po;t Coronilla , a 
Coronilla emerus s. 1. — b pojx Hippocrepis. ripH3HaHHe 5 caMOCToaTejibHbix poaoB o3Hanano 
6bi cjiaGo MOTHBHpoBaHHyio « < aeBanbBauHK)» KpHTepneB poaa b TpnGe Loteae. Ilo^oOHwe 
TeHjteHUHH pa3BHTHH CHCTeMaTHKH rpynnbi b nepcneKTHBe jtojixcHbi npHBecTH k Bbwejie- 
hhio Bcex noapoflOB h ceKUHH b ocoObie poflbi. Mbi npejyiaraeM TaKyio CHCTeMy rpynnu: 

Hippocrepis L., 1753, Sp. PI.: 744; id., 1754, Gen. PL, ed. 5 : 331. 

JleKTOTH n (Britton, Brown, 1913): H. unisiliquosa L. 

Subgen. 1. Emerus (Mill.) D. D. Sokoloff comb. nov. — Emerus' Mill., 1754, Gard. 
Diet. Abridg. ed. 4 : sine pag. (1 nojiHMopcjmbiH bha). 

Tnn: Coronilla emerus L. (= Hippocrepis emerus (L.) Lassen). 

Subgen. 2. Hippocrepis (33 BHjta). 

Tnn: jieKTOTHn pojta. 

Coronilla L., 1753, Sp. PL : 742; id. 1754, Gen. PL, ed. 5 : 330. 

JieKTOTHn (Britton, Brown, 1913): C. valentina L. 

Subgen. 1. Securigera (DC.) D. D. Sokoloff comb. nov. — Securigera DC., 1805, in 
Lam. FI. Fr. ed. 3, 4 : 609, nom. cons. (13 bhjiob). 

Tnn: Securigera coronilla DC., nom. illeg. ( Coronilla securidaca L.). 

Subgen. 2. Ballia (Hrabetova) D. D. Sokoloff stat. nov. — Coronilla sect. Ballia 
Hrabetova, 1935, Beih. Bot. Centralbl. 53B : 152. (1 bha). 

Tnn: C. viminalis Salisb. 

Subgen. 3. Coronilla (8 bh^ob). 

Tnn: JieKTOTHn pojta. 


EjiaroAapHocTH 

PaOoTa BbinojiHeHa npn cjjHnaHCOBOH nojwepxcKe PoccnncKoro cjxmjta (}3yHjtaMeHTajib- 
Hbix HccjiejaoBaHHH (npoeKT N» 01-04-48512). 


1 HaHHbie, npiiBejieHHbie b paOoTe G. J. Allan h J. M. Porter (2000), KOTopbie inyHann ynacTOK ITS1-2 
pnOocoMajibHoii smepHoii flHK, He corciacyiOTCH He TOJibKo c npencTaBjreHHHMH o mohocJjhjihh Coronilla s. 1 
(incl. Securigera ), ho h c nmoTe3on o mohoc|diijihh Coronilla s. str O/iHaKO HOBbie aaHHbie no TOMy ace caMouy 
ynacTKy flHK (Allan et al, 2003) CBimeTejibCTBytoT b nonb3y moho^hjiuii Coronilla s 1 Grapbie aaHHbie 
OTHOciiTejibHO Coronilla BbimanaT HacTOJibKo HenpaB/tonofloSHbiMH c tohkii 3pemia cpaBHHTejrbHoii Mopcfcojionin. 
hto, cKopee Bcero, aBJunoTca pe3yjibTaTOM TexHiiHecicofi oluiiOkh. 
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SUMMARY 

A comparative morphological study revealed a need of a broad treatment of the genera Coronilla and 
Hippocrepis. The genus Coronilla is subdivided into the subgenera Securigera . Ballia and Coronilla Within 
the genus Hippocrepis , subgenera Emerus and Hippocrepis are accepted New combinations of the subgeneric 
rank are made: Securigera , Ballia and Emerus 
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3 EoTaHHHecKHH caji PocTOBCKoro rocyaapcTBeHHoro yHHBepcHTeTa 
POCTOB-Ha-JlOHy 
riocTymuia 17.12.2002 

OnwcaH HOBbiii bhzi acTparana, o6Hapy)KeHHbiH )K. H. IHiilujioboh Ha boctokc Poctobckoh o6ji., Ha npaBou 
6epery p. Anitw (6acceHH p. Ca^), Ha 3anajiHbix OTporax EpreiieH. Oh (rnieceH k oco6oh nonceKmiH Occidentals 
ceKUHii Leucophysa noapoaa Cercidothrix. OScyxcaaiOTCJi CHcrreMaTHHecKoe noJioxceHMe 3Toro pe^Koro pacTeHHi 
h ero ueHTpajiBHoa3HaTCKiie cbjhh. 

KjuoneBbie cnoBa: Astragalus , B03BbiuieHHOCTb EpreHH, hobuh bhu, HOBaa cckumb. 


Astragalus ergenensis Kamelin et Sytin sp. nov. — Planta perennis, multicaulis 
caudice lignescente, caulibus numerosis, erectis, 25—27 cm altis, ramulis hornotinis albo 
appresse pilosis, perenni cortice cinerescente tectis; stipulis triangularibus, truncatis, 
3—4 mm longis, basi connatis subliberis vel liberis; foliis 8—10 cm longis, foliolis 
5—8-jugis, deciduis, ovatis vel ellipticis, apice obtusatis vel truncatis, 4—8 mm longis, 
2—3 mm latis, sparse pilis albis bicuspidatis patulis vestis. 

Racemi 8—12-flori, densiusculi, 1.5—2 cm (post anthesin vero ad 3 cm) longi, 
pedunculi virescentes, sulcati, 11—13 cm longi; bracteae membranaceae, lanceolatae, 
ciliatae, 2—2.5 mm longae, pilis maxime nigris pilosae. Corolla in viva ut videtur lactea, 
in sicco ochroleuca; calyx tubulosus, 14 mm longus, pilis nigris bicuspidatis ca. 0.8— 
1.2 mm longis sparse pilosus, dentibus linearibus, 3—3.5 mm longis; vexillum 18— 
21 mm longum, 7—8 mm latum, lamina obovata, basi cuneata, in tertia parte inferiore 
auriculata, emarginata; alae 17—20 mm longae, lamina anguste obovata, apice retusa, 
carina 15—17 mm longa, lamina triangulari-elliptica, 6 mm longa. Ovarium subsessile, 
semibiloculare, 9 mm longum, pilis albis tantum densis pilosum, 18—20-ovulatum. 
Legumen subsessile, inflatum, oblique biloculare, a lateribus compressum, ellipticum, 
18 mm longum, 8 mm latum, albo hirsutum, parietibus tenuibus, rostro uniloculari, 
conico, 2—2.5 mm longo. Semina fusca, 1.5—1.7 mm longa. (Fide figure). 

T y p u s: Russia, prov. Rostov, distr. Zavetnoje, 8 kilometris ad austro-orientem a pago 
Kiczkino, prope praediolum rusticum Andreeva, in ripa dextra fluminis Amta (in systemate 
fluminis Sal), steppa festucoso-stipaceo-variiherbosa, 26 V 2001, J. Schischlova (LE). 

A f f i n i t a s. Ab A. candidissimo Ledeb. corollae colore lacteo demum ochroleuco (nec 
albo-roseo vel roseo-violaceo); calyce dense pilis bicuspidatis nigris (nec pilis bicuspidatis 
albis, paucis nigris admixtis piloso); foliolis apice obtusatis vel truncatis (nec acutis vel 
mucronatis); racemi pedunculis ca. 12 mm longis, semper longitudine caules superantibus 
(nec 3—7 (9) mm longis, brevioribus quam caules aut subaequalibus; rostro conico, 
2—2.5 mm longo (nec subulato, 5—7 mm longo)); indumento appresso (nec tomentoso) 
differt. 

TpaBAHHCTbiH MHoroneTHHK c MHoroHHCJieHHbiMH, npflMOCTOHHHMH no6eraMH 25— 
27 cm Bbic., oapeBecHeBaioiuHMH b ocHOBaHHH; roflHHHbie no6erw, onyiueHHbie npwxcaTbi- 
mh OejibiMH BOJiocKaMH, MHorojieTHHe — noicpbiTbie cepon KopxoH. IIphjihcthhkh Tpey- 
rojibHbie 3—4 mm ,oji., CBo6oflHbie hjih cpacTajouuneca b ocHOBaHHH; jiHCTba 8—10 cm ,oji.; 
jihctohkh 5—8-napHbie, onauaiomne, AHueBHflHbie hjih ajuiHnTHnecKHe, Ha Bepxyimce 
o6py6jieHHbie hjih npHTynjieHHbie, 4—8 mm jyi., 2—3 mm uinp., cjia6o onyiueHHbie 6e- 
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AbIMH AByKOHeHHbiMH OTTOnblpeHHblMH BOJIOCKaMH. CoUBeTHfl 8-12 UBeTKOBbie, ruioT- 

Hbie, 1.5 — 2 cm join., no oTUBeTaHHH yimHHfliomHeca ao 3 cm /in., uBeTOHocbi 3e/ieHuc. 
Herjiy6oKo6opo3/iHaTbie, 11 — 13 cm aa.; npnuBeTHHKH nAeHnaTbie, jiaHueTHbie, pecHHT- 
naTbie, onyineHHbie npenMymecTBeHHO nepHbiMH BOAOCKaMH, 2 — 2.5 mm jui. Bchmhk 
>KejiT0BaT0-6ejibiH; HamenKa TpyGnaTaa, 14 mm zm., rycTo onymeHHaa nepHbiMH AByKOHen- 
HbiMH BOJiocKaMH okojio 0.8 — 1.2 mm zm.; 3y6i/bi JiHHenHbie 3 — 3.5 mm /in.; cjmar 18 — 

21 MM /in., 7- 8 MM LUHp., rmaCTHHKa oGpaTHOflHUCBHAHafl, KAHHOBHAHafl B OCHOBaHHH. 

c yixiKaMH b HHXHen TpeTH h BbieMnaTaa Ha BepxyiHKe; KpbiAba 17 — 20 mm zm., njiacTHHKa 
y3KO-o6paTHoaHiieBH/iHaa, Ha BepxyiHKe npHTynjieHHaa; AOAOHKa 15 — 17 mm zm., imac- 
THHKa TpeyrojibHO-3JuiHnTHHecKafl, 6 mm aa. 3aBB3b /myraes/maa, 9 mm aa., onyineHHai 
TOJibKO GejibiMH BOJiocKaMH, ceMinanaTKH b HHCJie 18 — 20. Bo6bi nojiycH/mHHe, B3/iyTbie, 
KOco-zzByrHe3/zHbie, c/zaBJieHHbie c 6okob, snAHnTHHecKHe, 18 mm zm., 8 mm limp., rycro- 
OnyHJeHHbie OTTOnblpeHHblMH GeAblMH BOAOCKaMH, C TOHKHMH CTBOpKaMH, HOCHK 2— 
2.5 mm aa., OAHorHe3AHbiH. CeMeHa KopHHHeBaTO-cepbie, 1.5 — 1.7 mm zm. 

Tun: PoccHfl, PocTOBCKaa o6jt., 3aBeTHHCKHH p-H, 8 km k K)B ot c. Khhkhho. 
oKpecTHocTH xyropa AHApeeBa, npaBbin 6eper p. Amtm (GacceHH p. Cazi) THnnaKOBO-KO- 
Bbij]bHO-pa3HOTpaBHaa CTenb. 26 V 2001, 2K. H. IIlHiHAOBa (LE). 

Poactbo. Ot A. candidissimus Ledeb. OTJiHHaeTca xceATOBaTO-GeAbiM (a He po30BO~ 
(JjHoneTOBbiM) bchhhkom; rycTbiM onymeHHeM nauieHKH nepHbiMH AByKOHeHHbiMH boaoc- 
KaMH (a He GejibiMH AByKOHeHHbiMH OTTOnblpeHHblMH BOAOCKaMH C HeOOAbLUOH npHMeCblO 
AByKOHennbix, nepHbix); o6py6AeHHbiM hah npHTynAeHHbiM OKOiinaHHeM ahctohkob (a He 
3aOCTpeHHbIM, OKaHHHBaiOU/HMCa UIHnHKOM); HBeTOHOCaMH OKOAO 12 CM AH., BCeraa 
npeBbiHiaiomHMH BereTaTHBHbie no6ern (a He 3 — 7 (9) cm zm., paBHbiMH hah 6oAee 
kopotkhmh, neM BereTaTHBHbie, noGern); kohhhcckhm hochkom 2 — 2.5 mm aa. (a He 
uiHAOBHAHbiM, 5 —7 mm aa.), npnxcaTbiM (a He BOHAOHHbiM) onymeHHeM. 

CwcTeMaTHHecKoe nonoxceHHe BHAa AOBOAbHO oGocoGneHo. Oh HanGonee Gah30k k 
aATae-A>KyHrapcKHM nycTbiHHO-CTenubiM ncaMMOcfniTHbiM acTparaAaM H3 cexii. Leucophy- 
sa Bunge: A. steinbergianus Sumn. h A. candidissimus Ledeb. K stoh xce ceKUHH 
othoc5itcb 3anaAHO-A>KyHrapcKHH A. urungunensis Ulzij. h shacmhk Typc{3aHCKOH kotao- 
bhhw A. toksunensis S. B. Ho. Bee 3th pacTeHHfl hmciot B3AyTbie noAyaByrHe3AHbie hah 
AByrne3AHbie GoGbi, onymeHHbie GenbiMH BOAOCKaMH, bchhhkom, rycTo HCHepneHHbiM 
xcHAKaMH c MHoroHHCAeHHbiMH aHacTOM03aMH. B CBoen CHCTeMe A. A. ByHre noMemaesr 
3Ty ceKi/Hio, TorAa MOHOTHnHyio — c eAHHCTBeHHbiM npeACTaBHTeAeM A. candidissimus. 
MexAy ceKHH^MH Ammotrophus Bunge h Cystium Bunge h Gah3ko k mohothhhoh 
Tanythrix Bunge (c 3aMeHaTenbHbiM bhaom A. roseus Ledeb., oGnaAaiomHM onyuieHHbiM 
bchhhkom). 3a Hen cneayeT oGnnbHafl BHAaMH, BecbMa noAHMOpcjDHaa ceKiz. Trachycercis 
Bunge. 

OTMeTHM, HTO BCe 3TH CeKUHH TflTOTeiOT no npOHCXOXCAeHHK) HAH pa3HOOGpa3HK) K 
AnTae-,n>KyHrapcKOH npOBHHUHH CTenHOH noAoGAacTH EopeanbHon oGAacTH ToAapKTHKH 
h flxcyHrapo-T^Hb-LQaHe-AAaHCKOH npoBHHUHH TypKecTaHO-npHrHMaAancKOH noAoGAac- 
th IlepeAHea3HaTCKOH oGnacrn foAapKTHKH. 


KAK3H K OnPEAEAEHHIO BHAOB CEKUHH LEUCOPHYSA BUNGE FORA ASTRAGALUS L 

1. BeHHHK >KeATOBaTO-GeAbiH, naujeHKa onymeHa nepHbiMH BOAOCKaMH, OKOHnaHne ahc¬ 

tohkob oGpy6jieHHoe hah npHTynnenHoe. UBeTOHocbi okoao 12 cm aa., BcerAa 
npeBbiiuaiomHe BereTaTHBHbie noGern. floGern npaMOCTOAHHe, onyineHHbie npnxa- 

thmh BOAOCKaMH. A. ergenensis. 

+ BeHHHK po30BbiH, HaiueHKa onyiueHa GeAbiMH BOAOCKaMH, ahctohkh 3aocTpeHHbie hah 
OKaHHHBaiouuHeca uinnHKOM. UBeTOHocbi 3 — 7 (9) cm An., paBHbie BereTaTHBHbiM 
noGeraM hah Kopone hx. noGern BocxoAfliune, bohaohho onyineHHbie. 2. 

2. 3yGubi HauieHKH 1 — 2 mm aa., cocraBAaioT naTyio nacTb ee AAHHbi. BoG ccjDepHnecKHH, 

BCKpbiBaiomHHca, AByrHe3AHbiH, nepenoHnaTaa neperopoAKa 3aHHMaeT GoAee noAO- 
bhhw BHyTpeHHen noAOCTH GoGa. 3. 
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+ 3y6ubi HameHKH 3—4 mm an., cocTaBaaioT TpeTb ee aaHHbi. Bo6 npoaoaroBaTbiii, 
HeBCKpbiBaK)iHHHC5i, oaHome3aHbiH, nepenoHHaTaa neperopoaKa jiHiiib b ocHOBaHHH 
BHyTpeHHeii nojiocTH 6o6a. 4. 

3. Eo6 npoAOJiroBaTO-jiaHueTHbiH c oerpbiM, tohkhm, pacmenaaiomHMca hochkom oxoao 

5 mm aa., BCKpbiBaioiiiHHC5i ao noaoBHHbi. IIphjihcthhkh 4 — 7 mm aa., y3Ko-Tpey- 
roabHbie; ancTba BonaoHHo-uiepcTHCTbie, 3aocTpeHHbie nan OKaHHHBaiomHeca luh- 

nHKOM . A. candidissimus. 

+ Bo6 c(^)epnMecKHH, 12 — 14 (18) mm b anaM., hochk oKoao 0.5 — 1 mm an., BCKpbiBaio- 
iuhhcs y3KHM oTBepcTneM no HOCHKy nan HeBCKpbiBaiomHHca. npnaHCTHHKH 
aHHenHO-aaHueTHbie, 6 mm aa.; ancTba noaynpnxaTo xcecTKOBoaocncTbie, ocTpbie, 
peace 3aKpyraeHHbie . A. steinbergianus. 

4. JIhctohkh 15—20 mm aa. 8—11 mm Lunp., AHLieBHaHbie. A. urungunensis. 

flxyHrapcKaa ToGn, OaccenH p. ypyHry (ByayH-Toxon). 

+ JIhctohkh 4—10 mm aa., 3—9 mm innp., oKpyraoHHueBnaHbie. A. toksunensis. 

TypcjDaHCKafl (JlyKHyHCKaa) KOTaoBHua. 

CeKix. Leucophysa , npnHaaaeacHOCTb k KOTopon Hamero HOBoro Bnaa Bee ace oneBHaHa, 
no cbohm npH3naKaM npoMeacyTOHHa Meacay aByMa TpynnaMH — KpynHOH ceKu. Trachy- 
cercis h ceKunaMH Cystium h Paracystium Gontsch. noapoaa Cercidothrix Bunge poaa 
Astragalus. OGluhmh npH3HaKaMH aan Bcex paHee H3BecTHbix BHaoB ceKu. Leucophysa 
Bunge ABaflioTCfl: xopoiuo pa3BHTbie oOancTBeHHbie 6e3po3eTOHHbie no6ern, pe3KO 060- 
coOaeHHbie 6e3ancTHbie na3yiUHbie UBeTOHoebi, Hecymne Ha BepxyuiKe MaaouBeTKOBbie, 
aoBoabHo naoTHbie couBeTHa, 6aeaHO-po30Bbie nan p030Bbie (b cyuiKe aHaoBaTbie) ubctkh 
h TOHKocTeHHbie B3ayTbie (ho He KpynHbie) noayaByrae3aHbie h an noHTH oaHorHe3aHbie 
6o6bi, xax npaBHao onymeHHbie OeabiMH BoaocxaMH. 

Hobwh BHa OTannaeTCH ot Bcex paHee H3BecTHbix MoaoHHO-6eabiM nan 6aeaHoacea- 
TOBaTbiM uBeTOM BeHHHKa h npeHMymecTBeHHo opTOTponHbiMH noOeraMH c oneHb aaHH- 
hmmh UBeTOHOcaMH. 3HaHHTeabHyio nacTb BHaoB ceKUMH Trachycercis , Cystium h 
Paracystium npeacTaBaaioT 6eccTe6eabHbie naH K0p0TK0CTe6eabH0-p03eT0HHbie nan 
noaypo3eTOHHbie noaHKapnHKH c KayaeKCOM, ho b ceKunax Trachycercis w Paracystium 
ecTb TaKace Bnabi h c xopouio pa3BHTbiMH 6e3po3eTOHHbiMH nan noaypo3eTOHHbiMH 
noOeraMH. OKpacxy bchhhkob MHornx BHaoB sthx cckuhh onpeaeaaioT aHTOUHaHOBbie 
nnrMeHTbi (ot KpacHbix, anaoBaTbix ao KpacHO-cJwoaeTOBbix ottchkob), ho y OoabiiiHHCTBa 
BHaoB ceKUHH Trachycercis h Paracystium npeoOaaaaiOT 6eabie, MoaonHO-Oeabie h 
}K eaTOBaTbie bchhhkh. Hobmh BHa aeMOHCTpnpyeT eme 6oaee TecHyio cBH3b ceKu. 
Leucophysa c Trachycercis h Paracystium , KaK h c Cystium. IlpHHaaaeacHOCTb sthx 
rpynn k eaHHofi bctbh pa3BHTHH (cfmayMy) 6e3ycaoBHO, HHTyHTHBHO, ho BnoaHe oTHeTaHBo 
nyBCTBOBaa h A. A. EyHre. llpH3HaBa5i ueaocTHOCTb stoh rpynnbi b CMCTeMe poaa, Mbi 
HeH36excHo aoaacHbi noanepKHyTb, hto B03HHKH0BeHHe b Hen BHaoB c TOHKonepenoHna- 
TbiMH B3ayTbiMH naoaaMH (t. e. HacToamen c}DH30KapnHH) nponcxoaHao HeoaHOKpaTno h 
yHacaeaoBaHO ot pa3Hbix npeaKOBbix THnoB. B3ayTbie naoabi B03HHKaan He Toabxo b 
noapoae Cercidothrix , ohh BecbMa xapaKTepHbi aaa HanOoaee npHMHTHBHbix npeacTaBH- 
Teaen poaa Phaca (L.) Bunge (= Carpophyson Boriss.); b noapoae Astragalus — pa3Hbie 
BapnaHTbi B 3 ayBaiomeroc 5 i naoaa Mbi BnaHM b ceKii. Myobroma Bunge (= Caprini DC.). 
AHaaor stoto npncnocoOaeHHa aaa pacceHBaHna anacnop — B3ayTbie naiuenKH, 3aKaio- 
Haiomne b ce6e naoa («aoacHaa cf)H30KapnHfl»), cBOHCTBeHHbi paay rpynn b pa3Hbix 
noapoaax Astragalus. 06a sthx 6noMopc})oaorHHecKHX Moayca H3BecTHbi h b OaHacanuieM 
poae Oxytropis DC., KaK h bo MHornx apyrnx poaax b pa 3 Hbix Tpn6ax ceM. Fabaceae. 
OTMeTHM, hto b orpoMHOM poae Astragalus noHBaeHHe cf)H30KapnHH (KaK h aoacHOH 
(|)H30KapnnH) — coObiTHe HenacToe, h Taxwe cneuwaaH3HpoBaHHbie npeo6pa30BaHH5i 
penpoayKTHBHOH ccjDepbi HMeioT hbho aaanTHBHoe 3HaneHHe (pacnpocTpaHeHHe naoaoB 
BeTpoM). Bo3MOxcHbi aBe cxeMbi, o6T>acH5nomne 3 aKOHOMepHOCTH noaBaeHHa stoh cneun- 
aaH3auHH b Tex nan hhmx cjDHayMax poaa Astragalus. llepBaa aHBepreHTHoe pacxoac- 
aeHHe, HanpaBaaeMoe ot6opom c 3(j3(J>eKTOM npojiBaeHHfl peueccHBHbix aaaeaen (a b 
caynae c (})H30KapnHeH — 6aoK reHOB, peryanpyiomnn pa3BHTHe pa3Hbix CTpyKTyp 3aBa3H, 
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a 3aTeM h nnoAa — abho coAep>KHT paA peueccHBHbix reHOB). BTopaa — rHGpHAH3amta 
MOKjiy BH^aMH oTflajieHHoro poACTBa c nocneAyioiuHM npoaBneHneM xoMGnHaTHBHOH 
H3MCHHHBOCTH B nOXOAeHHAX THGpHAOB, HaCTb KOTOpbIX CTaHOBHTCA HOCHTeAAMH peuec- 
CHBHbIX npH3HaKOB, yHaCAeAOBaHHblX OT npeAKOBbIX THFIOB H B03HHXLLIHX Ha OHeHb paHHHX 
CTaAHAX 3BOAIOUHH GoGOBbIX. MHOme H3 COBpeMeHHbIX BHAOB po^a, KOHeHHO xce pa3J!HH- 
Hbie no a6cOJ!K)THOMy B03paCTy, HCXAIOHHTeAbHO nOAHMOpCf)HbI H ACMOHCTpHpyiOT IlJHpO- 
XHH CneKTp OAHOTHnHblX (rOMOAOrHHHblX) npH3HaKOB B $HJiyMe. OOTOBpeMeHHO B pa3Hbix 
rpynnax OTneTAHBO npocnexHBaiOTca h napannenbHbie paAbi roMonorHHecxoH h3mchhh- 
booth. 06e cxeMbi pa3BHTHA poAa Kax Ha ochobc AHBepreHTHOH, Tax h Ha 6a3e ceTnaTOH 
sboaiouhh MoryT b stom cnynae o6i»acHHTb peAxoe npoaBneHHe npH3HaxoB cj)H30KapnHH. 

OaHaxo cneAyeT 3aMeTHTb, hto XAaccHnecxHe roMonornnecxHe paAbi HacneACTBeHHOH 
H3MeH4 Hbooth, ycraHOBneHHbie 3axoHOM H. M. BaBHJiOBa (oTpaxcaiomHe npoaBneHHa b 
cf)eHOTHne reTepo3HroTHOCTH), Gbinn nonHocTbio pa3pa6oTaHbi Ha oGi>exTax, OTHocHTenb- 
ho xoTopwx y Hac cennac He MoaceT 6biTb comhchhh b tom, hto ohh npeACTaBnaioT 
pe3yjibTaTbi ceTnaTon sboaiouhh. KoMGnHaTopHbiH xapaxTep tchomob nrneHHu, p)KH h 
paAa Apyrnx 3epHOBbix xynbTyp, co6ctbchho, h oGecnennA CTOAb noAHoe npoaBAeHHe 
roMOAOPHHecxHX paaob b c^eHOTHnax, MHorne npH3Haxn xoTopwx HaxoAHAHCb b peuec- 
chbhom coctoahhh, ho npoABHAHCb b ceAexuHH. y>xe BaBHAOB 3H3A, hto Aaxce HexoTopwe 
npocTbie npH3HaxH (b tom hhcac h oxpacxa UBeTxa) MOiyr xoHTpOAHpOBaTbca He oahhm. 
a HecxoAbXHMH reHaMH. B CAynae c (|>H30xapnHeH 6o6oBbix Becb xoMnAexc $eHOTHnH- 
HeCXHX npH3HaX0B, npOABAAIOLUHXCA B OHTOreHe3e penpOAyKTHBHbIX OpraHOB, BHAHMO. 
OCymeCTBAAeTCA UeAbIM aHCaM6AeM reHHbIX B3aHMOACHCTBHH (pa3BHTHA Co6cTBeHHO 
3aBA3H, nOCT(t)AOpaAbHOrO pa3BHTHB UBeTxa B lieAOM H pa3BHTHA COUBeTHA C C03peBaK>- 
IHHMH 6o6aMH B UeAOM). flpOABAeHHe B 3TOM CAyHae peueccHBHbix npH3HaXOB Bee xe 
Aynuie o6T>flCHaeT rnnoTe3a ceTnaTOH sboaiouhh, oco6chho CTOAb nacTyio b poAe Astra¬ 
galus (b tom HHCAe b noApoAe Cercidothrix h b nacTHOCTH b poACTBe paccMaTpHBaeMbix 
bhaob) M03anxy pacnpeAeneHHa nepHbix h 6eAbix boaocxob onymeHHa no opraHaw 
pacTeHHA. y HOBoro BHAa b oTAHHHe ot Bcex ao chx nop H3BecTHbix bhaob Leucopkysa 
Ha Hauienxax pa3BHTbi npeHMymecTBeuHO nepHbie AByxoHeHHbie boaocxh (y Apyrnx — b 
CM ecH c npeo6naAaiomHMH 6eAbiMH hah TOAbxo 6eAbie), ho Ha 6o6ax, xax h y Bcex bhaob 

eeXUHH - HCXAJOHHTeAbHO 6eAbie BOAOCXH. COBOXynHOCTb TaXHX npH3HaXOB, i:ax pa3BH- 

THe opTOTponHbix no6eroB, oco6o ajihhhwx ubctohocob Ha hhx, Genaa hah xceATaa (6e3 
aHTounaHOB hah c Aeyxo4>opMaMH aHTounaHOB) oxpacxa UBeTxoB, 6oAee xpynHbie 
B3AyTbie 6o6bi — Bee sto npH3Haxn 3HanHTeAbHoro oGocoGachha HOBoro BHAa b cexuHH, 
no3BOAHBUiHe AaTb onncaHHe hoboh noAcexunn — Occidentals Kamelin et Sytin, HMea 
b BHAy Taxxce h orpoMHbin pa3pbiB apeaAa, xoTOpbin, oAHaxo, bo3moxcho 6yAeT nacTHHHo 
3anoAHeH (Ha IOxchom ypaAe?). 

Subsectio Occidentalia Kamelin et Sytin subsect. nov. — Herba perennis, caulibus 
erectis, pedunculis axillaribus maxime longis, floribus lacteis. 

Typus: Astragalus ergenensis Kamelin et Sytin h. 1. 

M3BecTHbiH b nacTOAiuHH momcht noxa TOAbxo H3 «locus classicus», A. ergenensis 
MOxceT paccMaTpHBaTbOA xax y3XHH 3 hacmhx 3anaAHOH nacTH EpreHen. Oh 6wa coGpaH 
b xeAepHeBO-xoBbiAbHo(iS't//7fl lessingiana Trin. et Rupr., S. ucrainica P. Smirn.)-THnHaxo- 
bo (Festnca valesiaca Gaudin, F. pseudodalmatica Krajina)-pa3HOTpaBHOH cTenn. TaxHM 
o6pa30M, ero ueHOTHnHHecxaa npnpoAa cymecTBeHHO HHaa, neM y nponnx bhaob cexu. 
Leucophysa — oGAHraTHbix ncaMMO(|)HTOB (b GoAbuiHHCTBe cAynaeB — oGHTaTeneii 
npnpenHbix necxoB). Bo3HHxaeT Bonpoc, xaxHM oGpa30M stot xoporno auanTHpoBaHHufi 
x ycAOBHAM cpeAbi ueHO(J)HAbHbiH CTenHOH bha, CHaGxeHHbiH x TOMy xe BecbMa coBep- 
meHHbiM annapaTOM ajia pacnpocrpaHeHna ceMAH, oxa3ancA noAHocTbio He cnocoGHbiM 
x sxcnaHCHH? Otbct MoxeT GbiTb noAyneH b pe3yAbTaTe TmaTeAbHoro H3yneHHA Ghoaothh 
h CTpyxTypw ueHononyAAUHH A. ergenensis. 

Kax peAKHH bha oh 3acny>xHBaeT npHCTanbHoro haGaioachha h crporon oxpaHbi. 

Flo oGocoGachhocth reorpa(J)HHecxoro noAoxceHHA h Tnny BHxapH3Ma Ham bha cxoach 
c A. calycinits M. Bieb., eAHHCTBeHHbiM xaBxa3CKHM npeACTaBHTeneM cexu. Laguropsis 
Bunge, othocaluhmca x noAcexu. Globicalyx M. Popov, BMecTe c npHGanxamcKO-A)KyH- 
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rapo-Tap6araTaiiCKHM A. follicular is Pall, w c A. zaissanensis Sumn., onHcaHHbiM c 
IO)KHoro AjiTaa (ropa MpaMopHaa). Moxcho BcnoMiiHTb n 06 3M6jieMe npHHepHOMopcico- 
npe,aKaBKa3CKHX CTenen — Cymbochasma boristhenica (Pall.) Klok. et Zoz — 3arafl04 - 
hom pacTeHHH poflCTBa Aaypo-MOHrojio-MaHbHxypcKoro poaa Cymbaria L., oGnapyxceH- 
hom T. M. floxMaH b 1929 r. b oKpecTHOcTax c. IlpojieTapcKoro (b CajibCKOM oxpyre 6 jih 3 
Cajia-MaHbiHCKoro Boaopa3flejia). MecToo6nTaHHfl sth b HacTOHiuee BpeMfl 3aTonjieHbi 
BO,aaMH flpojieTapCKoro BOflOxpaHHJinma. OflHaKO Cymbochasma boristhenica , RBjniflCb 
AOBOjibHO pe;iKHM pacreHHeM, pacnpocrpaHeHa Bce-Taxw 3Ha4HTejibH0 iuHpe Haiuero 
acTparana. OnHcaHHaa no c6opaM 6oTaHHKa-Jiio6nTeji5i HoraHHa c{)oh Be6epa b 80-e roAbi 
XV11I b. H 3 KaMenHon 6ajiKH 6 jih 3 r. EepwcjiaBa (c. KanxapoBKa), OHa npexoie BCTpena- 
Jiacb Ha flHenpoBCKHx noporax, ho cennac HC4e3aeT BCJieACTBue pacnauiKH uejiHHHbix 
CTenew. Cymbochasma coxpaHHJiacb, bruhmo, b OKpecTHOCTHX r. KpHBoro Pora, a Taioxe 
b 3anopoxccKOH, XepcoHCKon h HumnaeBCKOH odnacTax YKpaHHbi, H3BecTHa OHa h b 
C eBepHOM KpbiMy, b npHCHBambe (oKpecTHocm c. Bohkobo). 3anaanoe pacnpocrpaHe- 
HHe 3Toro pojua orpaHH4HBaeTC5i aojihhoh penxH EypiyHT (Mexoiy flHenpoM h KbKHbiM 
ByroM). 

HaxoxcfleHHe A. ergenensis CBHfleTejibCTByeT o HencnepnaHHOCTH cj)JiopHCTH4ecKoro 
6oraTCTBa B03BbIlUeHH0CTeH, OKaHMJiaiOmHX FlpHKacnHHCKyiO HH3MeHHOCTb. 

OcTaHuoBbie (fjopMbi pejibec|)a CTanw pecJjyrwyMaMH peflKHX bhaob, coxpaHHBUJHxcfl 
HeCMOTpa Ha KOHTpaCTbl KJIHMaTHHeCKHX yCJlOBHH H KOJie6aHH» ypOBHa KacnwHcicoro 
Mopa, HcnbiTaBuiero pm MomHbix TpaHcrpeccHH Ha npoTflxceHHH no3flHero njieHCTOueHa 
h rojioueHa. Hh3t>iohkuh5i b apeane ceicu. Leucophysa cTaBHT onepeflHbie Bonpocbi o 
COOTHOllieHHH aBTOXTOHHOrO H aJUlOXTOHHOrO MHrpaUHOHHOrO 3JieMeHTOB BO CjDJlOpe 
EBpa3HaTCKHx cTenew, o bo3moxchocth peicoHCTpyKUH h cocTaBa ee MHrpaunoHHoro *mpa, 
o BpeMeHH, TeMnax h nyrax 3KcnaHCHH. 


SUMMARY 

A new species of the genus Astragalus L. ( Fabaceae ) from Ergeni Upland (South-Eastern European Russia) 
is described as Astragalus ergenensis Kamelin et Sylin and included in the section Leucophysa Bunge of the 
subgenus Cercidothrix Bunge. Taxonomic relationships of this rare plant are discussed. Based on a study of the 
morphological features and geographical distribution, the new very strictly endemic species is separated to new 
subsection Occidentalia Kamelin et Sydn. 
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HOBblH BEW POM GASTROLYCHNIS ( CARYOPHYLLACEAE) H3 KHTAfl 

G.A.LAZKOV. A NEW SPECIES OF THE GENUS GASTROLYCHNIS (CARYOPHYLLACEAE ) FROM CHINA 


EHOJioro-noHBeHHbiH HHCTHTyr HAH KP, JladopaTopiw (})Jiopbi, TepOapiiH (FRU) 
720071 KHprH3iiH, Bhiukck, np. Hyii, 265 
.IlocTynHJia 03.02.2003 


OnncaH HOBblH BHa Gastrolychnis alexeenkoi H3 KnTaa. 

Kjik)m eBbie cnoBa: Caryophyllaceae , Gastrolychnis , KiiTaii, hobwh bhu. 

npH npocMOTpe rep6apHoro MaTepwana no po,ay Gastrolychnis H3 KHTaa, xpaHameroca 
b rep6apwH BoTaHHHecKoro HH-Ta hm. B. JI. KoMapoBa PAH (LE), mhoh 6buiH o6Hapy- 
xceHbi o6pa3Ubi hobofo bha^ ziaHHoro poaa, onpe,aejieHHbie paHee xax Melandrium 
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brachypetalum (Hornem.) Fenzl. BbWBneHHbie eymecTBeHHbie otjihhhh naHHbix pacTeHH* 
ot nocjienHero BHna no3BOJiHjiH onncaTb hx xax hobwh BHn. 

Gastrolychnis alexeenkoi Lazkov sp. nov. — Melandrium brachypetalum auct. non 
(Hornem.) Fenzl: Obhhhhhkob, 1968. On. Tan*. CCP, 3 : 584, Ta6ji. 89, pnc. 7, 8, p. p- 
quoad pi. e Tagdumbach-Pamir. Planta ut videtur perennis. Caules ca. 40 cm alt., pilis 
articulatis eglandulosis, in parte superiore pilis glandulosis admixtis. Folia lineari-lance- 
olata, pilis articulatis eglandulosis tecta, uninervia; inferiora 5—6 cm lg., 5 mm lt- 
superiora 1—3 cm lg., 2—3 mm It. Inflorescentia racemosa; flores inferiores in ramts 
2—3 cm lg., superiores in axillis foliorum dispositi. Bracteae ad 5 mm lg., 1 mm lt- 
lineares, violaceae, pilis eglandulosis obsitae. Pedicelli 0.7—1.2 cm lg. Calyx fructiferus 

1 —1.1 cm lg., 5—6 mm It., ovatus, dentibus longioribus triangularibus, obtusis 

2 mm lg., nervibus violaceis, in parte superiore anastomosantibus, pilis glandulosis et 
eglandulosis obsitus. Petala violacea (?); unguis 1 cm lg., basi ciliatus, in parte inferiors 
auriculatus; limbus ca. 3.5 mm lg., basi vix dentatus, ad medio in lobos elongatos bifidus; 
paracorollae lobi 1—1.2 mm lg., apice dentati. Styli 5. Capsula 0.9—1 cm lg., 5 mm It- 
ovata, dentibus 10 dehiscens. Semina 1.2 mm lg., 1 mm It., inaequliter reniformia, dorso 
amplo-, latero minus obtuso-tuberculata, flavo-brunnea. Androgynophorus 0.7— 
1 mm lg., pubescens. (Fide figure). 

Typus: «Flora Turkestanica Ex. 2837, Tagdumbach—Pamir (terra chinensis), ad 
junctionem fl. Kara-Czukur et Iiyk-su, in glareosis ripariis, N 584, 16 VII 1901. 
Th. Alexeenko» (LE). 

A G. brachypetalo (Hornem.) Tolm. et Kozhanczikov seminibus majoribus 1.2 (nec 
0.7—0.9) mm lg., flavo-brunneis (non rubescenti-brunneis), nec non limbo bifido, basi 
vix dentato (non emarginato, edentato) differt. 

Species in memorem Th. N. Alexeenko nominatur. 

PacTeHne, no-BHnHMOMy, MHoroneTHee. CreOnn okojio 40 cm Bbic., onyuieHHbie nne- 
HHCTblMH, HexeJie3HCTbIMH, B BepXHCH HaCTH C npHMeCbK) >Kejie3HCTbIX BOJIOCKaMH. JlHCTbS 
JIHHeHHO-JiaHUeTHbie, nOKpbITbl HneHHCTbIMH He>KeJie3HCTbIMH BOJIOCKaMH, C OJtHOH 2CHJ1- 

koh; HH>KHHe 5—6 cm an., 5 mm uinp.; BepxHne 1— 3 cm ah., 2—3 mm Limp. CouBeTHe 
KMCTeBHAHoe, HHXHHe ubctkh Ha BeTOHKax 2—3 cm nn., BepxHHe — cHjtHHHe b na3yxax 
CTe6jieBbIX JIHCTbeB. ripHUBeTHHKH HO 5 MM jyi. H 1 MM Limp., JIHHeHHbie, CjDHOJieTOBQ 
oKpauieHHbie, onyuieHHbie Hexcejie3HCTbiMH BOJIOCKaMH. IfBeTOHoacKH 0.7 —1.2 cm nn. 
Hamemca npn nnonax 1—1.1 cm nn., 5—6 mm ump., jmueBHnHan c TpeyrojibHbiMH. 
TynoBaTbiMH 3y6uaMH 2 mm nn., c cjmoneTOBO OKpauieHHbiMH, b BepxHen nacTH aHacTO- 
M03HpyK)mHMH XHJIKaMH, OnyUieHHafl >Kene3HCTbIMH H He)KeJie3HCTbIMH BOJIOCKaMH. Jle- 
neCTKH cj)HOneTOBbie (?); HOTOTOK 1 CM nn., B OCHOBaHHH peCHHTHaTblH, B BepXHeH HaCTH 
yuiKOBHnHO pacuiHpeHHbm; 0Trn6 okojio 3.5 mm nn., b OCHOBaHHH enBa 3y6naTbiH, no 
cepenHHbi pa3neJieH Ha nponojiroBaTbie jionacTH; nojin npHBeHHHKa 1 mm nJi., Ha Bepxyuixe 
3y6naTbie. Ctoji6hkob 5. Kopo6onKa onHorHe3nHan 0.9—1 cm nn., 5 mm ump., nnueBHn- 
Haa, pacKpbiBaeTca 10 3y6uaMH. CeMeHa 1.2 mm nn., 1 mm ump., HepOBHo noHKOBnnHbie. 
no cnHHKe c KpynHbiMH, no 6oKaM c mcjikhmh TynoBaTbiMH 6yropKaMH, *enTOBaTO-Ko- 
pHMHeBbie AHnponmoc|x)p 0.7 — 1 mm nn., onymeimbrii (cm. pncyHOK). 

Tnn: «Flora Turkestanica Ex. 2837, Tagdumbach-Pamir (terra chinensis), ad juncti¬ 
onem fl. Kara-Czukur et Iiyk-su, in glareosis ripariis, N 584, 16 VII 1901, [Th.] 
Alexeenko» (LE). 

Ot G. brachypetalum (Hornem.) Tolm. et Kozhanczikov OTJiHnaeTca Gonee KpynHbiMH 
1—2 (a He 0.7—0.9) mm nn., *enTOBaTO-KopHHHeBbiMH (a He KpacHOBaTO-KopnHHeBbiMn) 
ceMeHaMH, a TaKxe otthGom jienecTKa no cepenHHbi pa3neneHHbiM, b OCHOBaHHH c 
He6onbuiHMH 3y6uaMH (a He cnerKa Hanpe3aHHbiM 6e3 3y6uoB b OCHOBaHHH). 

Bun Ha3BaH b naMJiTb O. H. AneKceeHKo. 

FlapaTHn (Par a ty pus): «KaiurapH5i, nep[eBan] KoK-MyimaK, npn nonbeMe no 
6[eperaM] peHKH, Mano, N«424, 27 VII 1909, fl. A. flnBHoropcKaa» (LE). 

BnepBbie Ha OTnuunn pacTeHHH, onncbiBaeMbix 3necb KaK HOBbin Bun, ot G. brachy¬ 
petalum (Hornem.) Tolm. et Kozhanczikov (= M. brachypetalum (Hornem.) Fenzl) 6bino 
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Tijlumbis.^-p.vrjr (i*rr 5 ebiotnsu) 

U i&s:tion*.m fl KiCJTtieVu r a’^O'- >'r» 

»l Jjjk-w ** pfattst** UjriJMi r/jf 


TwnoBOH o 6 pa 3 eu Gastrolychnis alexeenkoi Lazkov 




o6pameHO BHHMaHHe n. H. OBHHHHHKOBbiM b ero o6pa6oTKe poj^a Melandrium bo «Ojiope 
Taa^KHKCKofi CCP» (Obhhhhhkob, 1968). 


CriHCOK JIHTEFATyPbl 

OemiHHUKoe 77. H. Poa Jlpewa — Melandrium Roehl. // Ojiopa TauaaiKCKOH CCP. JT , 1968. T. 3. C. 577— 

593. 

SUMMARY 

The new species Gust roly chnis alexeenkoi Lazkov is described. 
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OJIOPHCTHHECKHE HAXOflKH 


yjlK 5S1 9 


© A. II. CyxopyKOB 

SENNIELLA SPONGIOSA (CHENOPODIACEAE) — HOBblft 
AflBEHTHBHLIH flJIJI OJIOPBI CPEflHEH A3HH 
BHfl U3 ABCTPAJIHH 

A. P.SUKHORUKOV. SENNIELLA SPONGIOSA (CHENOPODIACEAE), A NEW ALIEN SPECIES 
FOR THE FLORA OF MIDDLE ASIA FROM AUSTRALIA 

Mockobckhh rocynapcTBeHHbiii ymiBepcHTeT iim. M. B. JloMonocoBa 
119992 MocKBa, BopoObeBbi ropbi, 1, Kopn. 12 
Teji./cJ)aKC (095)939-18-27 
E-mail: suchor@mail ru 
riocTynHJia 08.08.2002 

OKOHnaTe^bHbiii BapnaHT nojiynen 14.10.2002 

Ha TeppiiTopmi KapaKaJinaKim b 1970 r. 6bin coOpaH aaBeHTHBHbiii bhji 113 ABCTpajimi — Senniella 
spongiosa, abjuuouhihcji HOBbiM juw PecnyOjiiiKH yjOeiciiCTaH. Ilpn bouhtcs ero onncanne c pncyHKOM, chhohh- 
MHKa, reorpacf)imecKoe pacnpocTpaHeHiie. 

KjnoHeBbie qjioBa: Senniella spongiosa, anBeHTHBHbie Bimbi, y36eKHCTaH, Cpe/maa A3 mb. 

Bo BpeMH pa6oTbi b TaiiiKeHTe b EnaBHOM repOapnH AicaiteMHH HayK PecnyO/iHKH 
Y36eKHCTaH (TASH) mhoio 6biJio oOHapyxceHO HHTepecHoe pacTeuHe cpean Heonpe,aejieH- 
Horo rep6apHoro MaTepnana poaa Atriplex L. flaJibHehiiiee ncc/ieflOBaHHe noKa3ano, hto 
aamibin o6pa3eu npencTaBjiaeT co6oh Senniella spongiosa (F. Muell.) Aellen sensu lato 
(Atriplex spongiosa F. Muell.). flpHBOAHM ero 3THKeTKy: «Y36eKncTaH, KapaKannaicHfl, 
BOCTOHHblH HHHK YcTIOpTa, 5 KM K IOry OT pOflHHKa flxCHfleJIHOyjiaK, TpeTbH Teppaca, B03Jie 

6e3biMHHHoro pojuHHKa, 8 VII 1970, B. Capbi6aeB» (TASH). 3tot aBCTpanHHCKHH bh^ 
BnepBbie 6 liji OTMeneH 3a npeflenaMH apeajia b KOHue XIX—nepBOH nojiOBHHe XX b. b 
H eKOTopbix cTpaHax 3anaaHOH EBponbi (TepMaHHfl, Bejibrna w ap.), 3 aHeceHHbiH b 3th 
CT panbi c aBCTpajiHHCKOH mepcTbK) (Ulbrich, 1934). Bo BTopow nonoBHHe XX b. bh£ 
KyJlbTHBHpOBaJTCa B Cpe,aH3eMHOMOpbe B KBHeCTBe JieKOpaTHBHOrO H KOpMOBOrO paCTeHHJI. 
K HacToameMy BpeMeHH S. spongiosa ABJifleTca HaTypanH30BaBinHMCH bh^om b HeKOTopbix 
apHjiHbix pernoHax CeBepHOH AcfjpHKH h EjinxcHero BocTOKa, HanpnMep b H3panjie, 
HopaaHHH (Greuter et al., 1984), ErnriTe (Boulos, 1999 sub nom. Atriplex holocarpa 
F. Muell.) h HpaHe (Hedge, 1997). 

C6opbi S', spongiosa H 3 CpeflHeH A3 hh h eBponencKOH nacTH 6biBLuero CCCP He 
oOHapyxceHbi b H 3 yHeiiHbix mhoio MaTepnajiax repOapHeB (LE, MW, TASH, KW, MHA, 
AA, NS, NSK, LECB, WIR, MOSP, MOSM, MWG, KWHA, SARAT, VOLG, W, WI, 
B1LAS, RV, MocKOBCKafl cejibCK0X03flHCTBeHHa5i axa^eMna (MCXA) hm. K. A. Thmhpa- 
3eBa). ripuBO^HM onncaHHe, cHHOHHMHKy h pncyHOK BnepBbie oOHapyxceHHoro pacTeHHa. 

Senniella spongiosa (F. Muell.) Aellen, 1938, Bot. Jahrb. Syst. 68:416 s. 1. 
Atriplex spongiosa F. Muell., 1858, Transact. Proc. Philos. Inst. Viet. 2 : 74. A. holo¬ 
carpa F. Muell., 1859, Rep. PI. Babbage’s Exp.: 19. — Icon.: Ulbrich in Engler u. Prantl: 
1934, Nat. Ptlanzenfain. Aufl. 2, 16c: fig. 194 C; Cunningham et al., 1982, PI. W. New 
South Wales: fig. 44; Wilson, 1984, in FI. Austr. 4 : fig. 20 B (A. spongiosa) et 20 C 
(A. holocarpa ): fig. 1, 2. 
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Phc. 1. y^acTOK uBeTOHOCHoro no6era c He3pejibiMH iuioaaMH Senniella spongiosa. 

MacujTa6Hafl JiimeiiKa — 0.5 cm. 


Typus: Sturts Creek, leg. F. Mueller, N 607132 (MEL). 

OflHOflOMHbiii nojiyicycTapHHHeK (nHoma oflHOJieTHHK) bwcotoh ao 30—40 cm, bct- 
BHCTbifi b 6a3ajibHOH hbcth, rojtH4Hbie no6erH c OTCJiaHBaiomeHcsi 6ejioBaTOH Kopofi. 
JIhctwi (HHXHHe h cpeflHHe) jyiHHHOHepeiiiKOBbie, uejibHbie, 3y6naTbie, poMOnnecKHe hji* 
BHueBHjtHO-poMOHHecKHe, c oOewx cTopoH cepbie ot oGujibHoro onyuieHHB H3 ny3bipeBHji- 
HblX BOJIOCKOB («MyHHHCTOFO HaJieTa»), C KOpOHapHOH aHaTOMHHeCKOH CTpyKTypofi 
(Moser, 1934 sub Atriplex spongiosa ): b cyxoM coctobhhh jihctbb (npw HeOo/ibiiiOM 
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Phc. 2. CTpoeHHe o6epTKH Senniella spongiosa. 
a — o6epTiea 113 nputiBeTHimicoB, 3aicJiKmioimix njioa; 6 — npoaojibHuii pa3pe3 o6epTKH, b ueHTpe — njioa. 

MacuiTa6Haii jiHHeftica — 1 cm. 






yBejiHHenHH) hmciot 3aMeTHyio, Bbiuejmiomyioca no xcHjncaM TeMHO-3ejieHyio xjiopeHXHMy. 
CouBeTne o6imcTBeHHoe, KJiyOoqicoBHUHoe, cocToamee H3 5—7 My>KCKHx h 1—5 xcchckhx 
UB eTKOB. MyXCCKHe UBeTKH C OKOJIOUBCTHHKOM H3 5 J1HCTOHKOB. ^KeHCKHe ubctkh 6e3 
OKOJiouBeTHHKa, 3aKjnoHeHbi b o6epTKy H3 uByx nojiHOCTbio cpacTaiomHxcH (MaprHHajibHo 
h no o6pameHHon k me3uy njio.ua noBepxHocm) npnuBeTHHHKOB; o6epTKa uiHpoico-o6- 
paTHoanueBHUHaa hjih nonm oicpyrnaa, npn nuouax (4) 6— 13 mm uu., 8—10 mm uinp., 
b ocHOBaHHH c KJiHHOBHUHbiM cyxeHHeM, ceporo UBeTa, necKJiepncjjHUHpoBaHHaa, cnjibHO 
B3uyTaa H3-3a MomHoro pa3BHTHH ryOqaTOH tkuhh, HanoMHHaeT arouoo6pa3Hbm njiou 
(«nceBU0KapnwH»), b BepxHen qacTH HepeuKo kopotko 3aocTpeHHaa. THe3uo njioua 
CMemeHO k neHTpy oOepTXH. rinoubi c nneHnaTbiM nepHxapnneM, 3aKjnoqaiomHe 1 ceMH. 
Cthjiouhh CBoOouHbie, b HHCJie 2. CeMeHa uinpoKOOBajibHbie hjih noHTH oicpyrnbie, okojio 
2 MM UJl., c o6eHX CTOpOH nJlOCKHe, CO CBeTJlO-KOpHHHeBOH TeCTOH, C 3aMeTHbIM nepH- 
cnepMOM. 3apoubiui BepTHKajibHO pacnojioxceHHbin, xojibueBOH, c HanpaBJieHHbiM KBepxy 
KOpeiUKOM. 

UBeTeHHe: BTopaa nojioBHHa hjohh —Hiojib; njiouoHomeHHe: aBrycT—ceHTaOpb (b 
ceBepHOM nojiyiuapHH). OcoOeHHocTbio S. spongiosa hbjihctch ee cnocoOHOCTb k 3auBe- 
TaHHio h njiouoHouieHHio yxce Ha nepBOM rouy *h3hh. 

PacnpocTpaneuHe: nycTbiHH UempajibHOH h IOxchoh ABCTpajiHH, rue ABjiaeT- 
ca BaxcHbiM KopMOBbiM pacTeHHeM. Kax 3aHocHoe (kchocJjht) h HeHaTypajiH3yiomeeca 
(3(j)eMepocj)HT) OTMeHajiocb b KOHue XIX h nepBOH nojiOBHHe XX b. b CTpaHax 3anauHOH 
EBponbi, HaTypauH 30 BaBineeca (Gojibinen qacmo xax pyuepajibHoe pacTeHHe) b CeBepHOH 
Acjjpnice h Ha EjiHXHeM BocToxe; xax 3aHOCHoe Tenepb oTMeqeHO Taicxce b Y36eKHCTaHe. 

IlpouHTHpoBaHHbiH Bbiuie o6pa3eu H3 KapaxajinaKHH cueuyeT othccth k oco6oh 
pa3H0BHUH0CTH S. spongiosa var. holocarpa (F. Muell.) Aellen, xapaKTepH3yiomeHca 
UJiHHHOHepeuiKOBbiMH jiHCTbaMH h oSepTKOH npH njiouax 8— 12 mm jul (b HaineM cjiyqae 
3peubie njiouw OTcyTCTBy iot). S. spongiosa s. str. HMeeT KopoTKoqepeniKOBbie jihctwi h 
o6epTKy 4 —8 mm jyi. 

Bonpoc o npH 3 HaHHH poua Senniella Aellen uo HacToamero BpeMeHH OKOHqaTejibHO 
He perneH, xax, BnpoqeM, HeacHa BHUOBaa caMOCToaTeubHOCTb Atriplex holocarpa (Wilson, 
1984). B nocjieuHeM h 3 Uuhhh «Ojiopbi ABCTpaJiHH» P. G. Wilson (1984) BicmoqaeT pou 
Senniella b pou Atriplex (sect. Spongiocarpus F. Buxb.), a S. spongiosa var. holocarpa 
paccMaTpHBaeT b xaqecTBe caMOCToaTejibHoro bhub Atriplex holocarpa F. Muell. B 
HacToamen pa6oTe a npHHau Toqxy 3peHHa P. Aellen (1938). 
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SUMMARY 


A new alien Australian species Senniella spongiosa (F. Muell.) Aellen sensu lato, collected in 1970 is 
Karakalpakia, is recorded for the territories of Uzbekistan Republic and states of the former USSR. Its description, 
picture and range of distribution are given. 
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ripoBe^eHO (JuiopucTHHecKoe inyMemie Ky3Hemcoro AjiaTay b npenenax Pecny6jiHKn XaKaciiH u KeMepoa- 
ckoh o6ji. b 2001 r. Hcnonb30BaHbi NiaTepiianbi npoinribix jieT. BnepBbie juni Ky3HenKoro AjiaTay npuBOAHTca 
18 BHnoB cocyimcTbix pacreHiin, 113 hiix 9 biiaob BnepBbie HailaeHbi b XaKacim. jlna 6 bmaob. penKHX n 
Ky3HeuKOM AjiaTay, ycTaHOBJieHbi noBbie MecTonaxoxcaeHiiJi. 

KjnoneBbie cjiOBa: ({wiopa, cocyancTbie pacreHmi, HOBbie buau, penKHe bhau, Ky3Hemcjiii Anaray. 
Pecny6jiHKa Xaxacna, KeMepoBCKaa o6jiacTb. 

HecMOTpa Ha HaJiHHHe pnjia o6o6maiomHx (})jiopHCTHHecKHx cboaok (Kphjiob, 1927— 
1964; Hepermnn, 1957—1967; Ojiopa KpacHonpcKoro Kpaa, 1964—1983; Ojiopa Ch6h- 
pn, 1987—1997) h HexoTopbix cneunajibHbix HCCJieAOBaHHH (CejiejibHHKOB, 1979; Ahkik 
noBHH, 1997), TeppHTopwfl Ky3HeuKoro AjiaTay no-npe>KHeMy ocTaeTca cjinopHCTHHeoai 
HejiocTaTOHHo H3yqeHHOH. 06 stom cBHxieTejibCTByeT MaccoBoe HaxoxcxteHHe hobmx jui* 
3Toro perHOHa bhjiob 3a nocjiejiHHe 10—13 Jier (HexpaTOBa h ap., 1988, 1989, 1993, 
1995, 1996; 36ejib, HexpaTOBa, 1996). 

Ky3HeuKHH AjiaTay bxojiht b cocTaB AjiTae-CaaHCKOH ropHon cTpaHbi. Ero rpaHHiui 
npHHHTbl B COOTBeTCTBHH CO CXCMOH reOMOp(J)OJIOrHHeCKOrO paHOHHpOBaHHa rop IOxchoh 
CnGnpH (Ojhohhh, 1975) c yroHHeHHXMH, BHeceHHbiMH Ha ocHOBaHHH nocjiejfHHX reojio- 
rHHecKHx HCCJiejioBaHHH b ceBepHon XaxacHH (reanorna..., 1998). 3anajmbiH MaKpocmicw 
Ky3iieuKoro AjiaTay HaxoflHTca na TeppHTopHH KeMepoBcxoH oGjiacTH, boctohhhh — b 
XaxacHH. 

M3yHenHe (jmopbi Ky3HeuKoro AnaTay aBTopbi iianajin b 1976 r. h nepHOAHHecxe 
npojiojDKajiH jxo 2000 r. 3a sto BpeMa coGpaHa KOJUieKuna b o6i>eMe 6ojiee 7000 repGapHbix 
jihctob. HaHjieHb! 88 hobmx jyia Ky3iieuKoro AjiaTay bhjiob h HOBbie MecTOHaxoxcjieHHi 
JUia 97 pejiKHx bhjiob (HexpaTOBa Hjip., 1988, 1989, 1996). B 2001 r. aBTopbi yqacTBOBajw 
b KOMnjieKCHOH SKcnejtHUHH Ha Ky3HeuKHH AjiaTay. B nojieBOH ce30H 2001 r. Mapiupyr- 
hwmh HccjiejtoBaHHJiMH oxBaneHa loxaiaa nacTb Ky3»euKoro AnaTay (hctokh p. Tomb, 
OacceHH p. TepeHcy), oceBaa nacTb (xpeGra TbipeHb-Ka3bip, MexcjiyKa 3 bipcKHH, Tnrep- 
Tbiui, TbirbiHbix b GacceiiHe peK TyMyac, XypyMHbix), BOCTOHHbiH MaKpocKjioH Ky3Heu- 
Koro AnaTay ot p. YnGaT, BKJHonaa xp. KapaTaui, 3anaAHyio nacTb BaTeHeBCKoro Kpaxca, 
BocTOHnyio nacTb xp. Capraa, hctokh peK IleqHme, Ba3bip, Bepeui h Ypion. CoGpaHO 
Gojiee 1500 repGapHbix jihctob. Becb repGapHH c Ky3HeuKoro AnaTay b ochobhom 
o6pa6oTaH h xpaHHTca b JlaOopaTopHH (JiJiopbi h pacTHTejibHbix pecypcoB HHH 6HOJiorHn 
h 6hocJ3H3hkh (HMHBB) npn Tomckom rocyaapcTBeHHOM y hh BcpcHTeTe. 
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B xofle KpHTHMecKoii o6pa6oTKH kojuickuhh cocyancTbix pacTeHHii oTMeneH paa 
HOBbix h peflKHX BHflOB ana Ky3nemcoro AjiaTay. B npHBoaHMOM HHxe crwcKe bhah aaHbi 
no anc})aBHTy. 

1. Aconitum glandulosum Rapaics. IO>KHocH6HpcKO-MOHrojibCKHH BbicoKoropHbiii 
BHfl. Bo «Ojiope Cn6npH» (Opn3eH, 1993) He OTMenen ana KeMepoBCKon o6jiacTn h 
XaKacHH. ripHBOflHTCj! BnepBbie ana Ky3HeuKoro AjiaTay h XaKacnn. 

Pecny6jiHKa XaKacna, UIhphhckhh panoH, 54° 07' c. m., 89° 15' b. a., rojieu Xapbix- 
Tacxbm, Bbic. 1650 m, ropHaa TyHflpa, Me3onoHH)xeHHe Meacay KaMHen, 17 VIII 2000 
H. HeKpaTOB (TK). 

2. Agropyron angarense Peschkova. SHaeMHK iora CpenHen h Boctohhoh Ch6hph. 
YKa3biBaeTca 1 MecTOHaxoacaeHne ana iora XaKacnn (FLemKOBa, 1990). IlpHBoaHTca 
BnepBbie ana Ky3HeuKoro AnaTay. 

PecnyOjiHKa XaKacna, UIhphhckhh panon, oxp. c. E^peMKHHO, 54° 31'c.m., 
89° 25' b. a., npaBo6epe*be p. Eenbin Hioc, ioro-3anaaHbin ckjioh 13—17°, ocTenHeHHbin 
3aKycTapenHbiH 3naKOBo-ocoKOBbin jiyr, 19 VII 1993, H. HeKpaTOBa (TK). 

3. Agropyron pumilum Candargy. !0>KHOCH6HpcKO-ueHTpajibHoa3HaTCKHH ropHO- 
CTenHOH bhu. T. A. rieuiKOBOH (1990) yKa3biBaeTca ana ioxhmx panoHOB XaKacnn. 
BnepBbie npnBoanTca ana Ky3HeuKoro AjiaTay. 

PecnyOjiHKa XaKacna, UIhphhckhh panoH, oKp. c. E(j3peMKHHO, 54° 31'c.m., 
89° 25'b. a., npaBbiH 6eper p. Bejibin Hioc, ioro-3ananHbiH ocTenHeHHbin KaMeHHCTbiH 
•ckjioh, 8 VII 1997, H. HeKpaTOBa (TK). 

4. Allium tenuissimum L. K)acHocH6HpcKO-ueHTpanbHoa3HaTCKHH Bna. Bo «Ojiope 
Ch6hph» (Opn3eu, 1987) He oTMeneH ana KeMepoBCKon o6nacTH h XaKacHH. IlpHBonHTca 
BnepBbie ana Ky3HeuKoro AaaTay h XaKacHH. 

PecnyOjiHKa XaKacna, UIhphhckhh panon, OKp. c. E(J)peMKHHO, 54° 31'c.iu., 
89° 25' b. a., npaBoOepeacbe p. Eenbin Hioc, Bbic. 635 m, kokhwh ckjioh, HpHcoBo-ropoui- 
KOBo-KOBbiabHaa meOHHCTaa CTenb, 4 VII 1998, H. HeKpaTOBa, H. HeKpaTOB (TK). 

5. Astragalus alpinus L. s. str. TojiapKTHHecKHH apKToanbnnncKHH Bna. Bo «Onope 
Ch6hph» (BbiapHHa, 1994) He OTMeneH ana Ky3HeiiKoro AjiaTay. B XaKacHH h3bcctho 
O aHO MeCTOHaXOXaeHHe BHaa B MHHyCHHCKOH KOTJlOBHIie B OKpeCTHOCTH CTaHUHH Ulnpa 
(Ojiopa KpacHoapcKoro Kpaa, 1960; Ojiopa CnOnpn, 1994), KOTopoe paccMaTpnBaeTca 
KaK pejiHKTOBoe. npHBoanTca BnepBbie ana Ky3HeuKoro AnaTay. 

PecnyOnHKa XaKacna, UIhphhckhh panoH, OKp. c. E(|)peMKHHO, 54° 31'c.m., 
89° 25'b. a., HaanoHMeHHaa Teppaca BToporo nopaaKa, ocTenHeHHbin HH3KOTpaBHbin 
pa3HOTpaBHO-ocoKOBbiH Jiyr, 22 VI 2001, H. HeKpaTOB (TK). 

6. Bromopsis altaica Peschkova. AnTae-TyBHHO-MOHronbCKHH ropHbin Bna. BnepBbie 
npHBoaHTca ana Ky3HeuKoro AnaTay, hto aBnaeTca nepBon HaxoaKon BHaa b XaKacHH. 

PecnyOnnKa XaKacna, UIhphhckhh panoH, OKp. c. E(|)peMKHHO, 54° 31'c.m., 
89° 25' b. a., npaBbiH 6eper p. Eenbin Hioc, ioro-3anaaHbiH ocTenHeHHbin KaMeHHCTbiH 
cicnoH, 8 VII 1992, H. HeKpaTOBa (TK). 

7. Bruimera sibirica Stev. 3HaeMHK Aarae-CaancKOH cjDJiopncTHHecKOH npoBHHunn. 
JlecHOH BHa, peaKHH b npeaenax apeana. M3bcctho oaHO MecTOHaxoxaeHne BHaa Ha 
3 anaaHOM MaKpocKjione Ky3Heiucoro AnaTay (HeKpaTOBa h ap., 1989). npHBoaHTca 
BTopoe MecTOHaxoacaeHHe BHaa Ha Ky3HeuKOM AnaTay (b npeaenax boctohhoto MaKpo- 
cicnoHa). 

PecnyOnHKa XaKacna, YcTb-A6aKaHCKHH panoH, BepxoBba p. Hhch, 53° 48 c. m., 
89° 47' b. a., Bbic. 1005 m, noHMenHbin KpynHOTpaBHbin nyr b enbHHKe (coMKHyTOCTb KpoH 
0.4), 01 VII 2001, H. HeKpaTOB (TK). 
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8. Campanula altaica Ledeb. BocTOHHoeBponencxo-K)>KH03anaaHocH6HpcKO-MOH- 
roubCKHH jiecHOH h JiecocTenHOH bha. Bo «Onope Ch6hph» (OnoHOBa, 1996) b Ky3Heu- 
kom AnaTay He oTMenen. ripHBonHTca BnepBbie ana Ky3Heuxoro AnaTay, me HanneH m 
.necHOM nonce 6jih3 rpaHHUbi neca. BeponTHO, 3to pejiHKTOBoe MecTOHaxoxmeHHe bhjsl 
HanneHa onna nonynnuHn, npencTaBneHHan neBnTbio uBeTymnMH h iuecTbio BereTHpyio- 
IHHMH OCo6nMH. 

KeMepoBCxan o6;iacTb, HoBoxy3HeuxHH panoH, BepxoBbn p. Eonbuion TyMync, 54 c 
c. hi., 88° 58' b. a., Bbic. 1180 m, 5 km Ha ioro-3anan ot rpaHHUbi c Xaxacnen, kao-boc- 
TOHHbiH ckjioh 5°, pa3HOTpaBHO-3JiaKOBbiH nyr cpean pa3pexceHHoro nnxTOBoro neca. 
13 VII 2001, H. HexpaTOB, M. HexpaTOBa, A. OneHbimeBa (TK). 

9. Cheilanthes argentea (S. G. Gmel.) G. Kunze. ICbKHOCH6HpcKO-ueHTpanbHoa3HaT- 
ckhh ropHbiH bha. OTMeneH Ha lore PecnyOjiHKH Xaxacnn (KpacHo6opoB, 1988). BnepBbie 
npHBOAHTcn ana Ky3Heuxoro AnaTay. 

Pecny6nnxa Xaxacnn, BOCTOHHbin MaxpocxnoH Ky3Heuxoro AnaTay, 54° 31' c. ui.. 
89° 26' b. a., E(J)peMKHHCKHH xpe6eT, OKp. c. E(J)peMKHHo, Boaopa3jien pyHbn KynbGiopc- 
Tior h p. Eejibin Hioc, Bbic. 890 m, ana6a30Bbie cxanbi, nncTBeHHHHHbiH Jiec, 18 VIII 2001, 
H. HeKpaTOB, H. HeKpaTOBa (TK). 

10. Corydalis capnoides (L.) Pers. EBpa 3 HHCKHH ropHO-necHOH bhzi. Ha Ky3Heuxoii 
AnaTay h3bcctho oaho MecTOHaxoxcaeHHe (36enb, HexpaTOBa, 1996). npHBOAHTcn BTopoc 
MecTOHaxoncaeHHe b 3tom perHOHe. 

Pecny6nnxa XaxacHa, YcTb-A6axaHCKHH panoH, 53° 49' c. in., 89° 49' b. a., aonwHa 
p. TepeHcy Bbiine ycTbn p. Accyr 2 km, npnaonHHHaa nacTb BOCTOHHoro cxjioHa (5°), 
3axycTapeHnoe pa3HOTpaBbe, 21 V 2001, H. HexpaTOBa, H. HexpaTOB (TK). 

11. Elymus pendulinus (Nevski) Tzvel. K)xHOCH6Hpcxo-ueHTpajibHoa3HaTcxHH rop¬ 
HbiH bha Bo «Onope Ch6hph» (lleinKOBa, 1990) yxa3aH ana XaxacHH (c. CapTbixoBO). 
IlpH bojihtch BnepBbie ana Ky3Heuxoro AnaTay. 

Pecny6jiHxa Xaxacnn, IUhphhcxhh panoH, oxp. c. E4)peMKHHO, 54° 31'c. iu„ 
89° 25' b. a., BOCTOHHoe noAHoacne pnaoM c xp. E(}3peMKHHCKHM, cyxoaonbHbin jiyr * 
jiHCTBeHHHHH0-6epe30B0M Jiecy, 11 VII 1992, H. HexpaTOBa (TK). 

12. Festuca malyschevii E. Alexeev. 3 hacmhx iora CpeaHen h Boctohhoh Ch6hph. 
BbicoxoropHbiH bha. BnepBbie npnBonnTca ana Ky3Heuxoro AnaTay, me co6paH b hhxchcs 
nacTH necHoro nonca. aHHaa Haxoaxa Bnaa — nepBaa ana XaxacHH. 

Pecny6nnxa XaxacHa, UIhphhckhh panoH, oxp. c. E4)peMKHHo, 54° 31'c. UK, 
89° 25' b. a., npaBo6epe*be p. Eenbin Hioc, rpHBa Baonb 6epera, loxcHbiii xaMeHHCTbii 
ocTenHeHHbiH ckjioh, 19 VII 1992, H. HexpaTOBa (TK). 

13. Gagea altaica Schischk. et Sumn. TopHO-cTenHOH BHa, He Bbixoanmnn 3 a npeaenu 
AjiTae-CaaHcxoH cjinopncTHHecxon npoBHHunn. PeaKHH no BceMy apeany. Bo «Onope 
Ch6hph» (3ojioTyxHH, 1987) He oTMeneH ana XaxacHH. npHBoaHTca BnepBbie an* 
Ky3Heuxoro AnaTay. 

Pecny6nnxa XaxacHa, UIhphhckhh panoH, oxp. c. EcjjpeMKHHo, 54° 30' c. lu„ 
89° 26' b. a., aojiHHa pynba Cmopoahhobwh, Bbiine ycTba 4.5 km, Bbic. 740 m, ocokobo- 
3JiaxoBbiH ayr b pa3pexceHHOM nncTBeHHHHHHxe, 29 V 2001, H. HexpaTOB (TK). 

14. Melica altissima L. A3naTCKHH BHa, 3axoa»mHH Ha iofo-boctok EBponbi. PeaKHi 
b Ch6hph ropHO-CTenHOH BHa. Bo «d>nope Ch6hph» (neinxoBa, 1990) yxa3aH an* 
BepxoBHH EHHcea. BnepBbie npHBoaHTca ana Ky3Heuxoro AnaTay, me co6paH b hhxchch 
nacTH necHoro noaca. flaHHaa HaxoaKa BHaa — nepBaa b XaxacHH. 

Pecny6nnxa Xaxacna, UIhphhckhh panoH, oxp. c. EcfjpeMKHHO, 54° 31' c. ui., 
89° 25' b. a., noHMa p. Eenbin Hioc y noaHoacna ioro-3anaaHoro cxnoHa xpe6Ta, 3naxo- 
BO-xpynHOTpaBHbiH 3axycTapeHHbiH nyr, 22 VII 2001, A. HexpaTOBa (TK). 
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15. Melica transsilvanicci Schur. EBpa3HHcxHH ropHO-CTenHOH BHa. Bo «Onope 
Ch6hph» (lleiiiKOBa, 1990) npHBoaHTCB oano MecTOHaxoxcaeHne Ha lore XaKacHH. Peaxnii 
BHa Ha Ky3HeuKOM AjiaTay. M3 bcctho oaHO MeeroHaxoxcaeHHe Ha Ky3HeuKOM AnaTay 
(36ejib, HexpaTOBa, 1996). npHBoaHTCB BTopoe MecTOHaxoxcacHHe BHaa b 3tom pernoHe. 

PecnyOnnxa Xaxacnn, UIhphhcxhh panoH, 54° 32' c. in., 89° 24' b. a., no penxe 
Tapna (neBbiii npHTOx p. Eenbin Mioc), Bbic. 710 m, ioro-3ananHbiH ocTenneHHbiH ckjioh 
(xpyTH3Ha 17°), 27 VI 1997, H. HexpaTOBa, H. HexpaTOB (TK). 

16. Mertensia clavuhca (Sims) G. Don. lOxcHOCHOnpcxo-MOHronbcxHH BHa. Ifopeaxa 
h He oOnjibHO BCTpenaeTCH b TopnoM Ajrrae (PeByiuxHH, 1988), b TyBe h Ha 3anaaHOM 
CaaHe, b npwGaHxajibe (HnxHcJx>poBa, 1997), a Taxxce Ha npnneraiomeH TeppHTopHH 
MoHrojiHH (TyOanoB, 1996). BnepBbie npHBoaHTca ana Ky 3 Heuxoro AnaTay h Xaxacnn. 

PecnyOjiHxa Xaxacnn, UIhphhcxhh panoH, rojieu Kynaron, 54° 22' c. ui., 
89° or b. a., Bbic. 1400 m, ceBepo-3anaanbiH cxaoH 15—20°, apnaaoBo-pa3HOTpaBHoe 
peaxoaecbe, 20 VII 1993, H. HexpaTOBa, H. HexpaTOB (TK); TaM xce, Boaopa 3 aen pex 
Eonbinan Cbia h Eenbiii Hioc, 54° 17' c. in., 89° 10' b. a., Bbic. 1260—1274 m, pa 3 pexceH- 
Hbiii 6epe30Bo-aHCTBeHHHHHbiH aec, 06 VI 1999, H. HexpaTOBa, H. HexpaTOB (TK). 

17. Oxytropis bracteata Basil. SHaeMHx xaxaccxwx cTenen. IlpHBoaHTca BnepBbie ana 
Ky3Heuxoro AnaTay. 

Pecny6nnxa Xaxacnn, UIhphhcxhh panoH, 8 xm Ha ceBepo-Bocrox ot c. Ec})peMXHHo, 
54° 31' c. ui., 89° 29' b. a., npaBbin 6opT aoaHHbi pynbn KynbOiopcTior, Bbic. 620 m, joxchmh 
xaMeHHCTbiH ocTenHeHHbiH cxaoH 18°, 18 VII 1999, H. HexpaTOB, H. HexpaTOBa (TK). 

18. Oxytropis reverdattoi Jurtz. Xaxaccxo-MOHronbcxnn 3HaeMnx c nH3T>K)HXTHBHbiM 
apeaaoM. TopHo-CTenHOH BHa. Bo «Onope Ch6hph» (IlonoxcHH, 1994) oTMeneH ana 
cTenew Xaxacnm IlpHBoaHTca BnepBbie ana Ky3Heuxoro AnaTay. 

PecnyGnnxa Xaxacnn, UIhphhcxhh paiiOH, 54° 30' c. ui., 89° 25' b. a., no p. Eenbin 
Hioc Bbiuie c. Ec^peMXHHO 2.7 xm, Bbic. 770 m, ocTenHeHHbiH ioro-3anaaHbin cxnoH 20°, 
18 VII 1998, H. HexpaTOB, H. HexpaTOBa (TK). 

19. Primula nivalis Pall. FlpeHMymecTBeHHO ioxchochOhpcxhh BbicoxoropHbiH Bna, 
3axoaamHH Ha ceBep CpeaHen A 3 HH h b MoHronnio. Bo «d>nope Ch6hph» (Kobtohiox, 
1997) He npHBoanTca ana Ky 3 Heuxoro AnaTay. Panee yxa 3 biBancn B. n. CeaenbHHxoBbiM 
(1979) b BbicoxoropbBX Ky3Heuxoro AnaTay. Hauin c6opbi noaTBepxcaaiOT npoH3pacTaHne 
BHaa b 3tom pernoHe. 

PecnyGnnxa Xaxacnn, UIhphhcxhh panoH, 53° 48' c. in., 89° 31' b. a., Boaopa3aen 
pex KapaTain h Manbiii Ka 3 bip, cxanbHbie xapHH3bi Ha Bbic. 1800—1920 m (nonynauHH 
ManoHHcneHHbi), 15 VII 1978, H. HexpaTOB (TK); TaM ace, 20 VII 2001 (Tonbxo 3 oco6h 
H anaenbi), H. HexpaTOB (TK). 

20. Rhododendron dauricum L. CeBepoa3naTCXHH ropHO-necHon BHa. H3BecTeH b 
loacHbix panoHax Xaxacnn (ManwineB, 1997). BnepBbie npHBoanTca ana Ky3Heuxoro 
AnaTay. 

Pecny6nnxa Xaxacnn, UIhphhcxhh panoH, neBoOepeacbe p. Eenbin Hioc Bbiuie ycTbn 
p. Eonbinan Cbm 17 xm, 54° 19' c. in., 89° 12' b. a., Bbic. 840 m, ceBepo-BOCTOHHbin cxnoH 
pynbn KapaTere, nncTBeHHHHHO-cocHOBbin nec Ha rpaHHTax, 23 IX 2000, H. HexpaTOB 
(TK). 

21. Saussurea baicalensis (Adams) Robins. K)xcHOcn6Hpcxo-ueHTpanbHoa3HaTcxHH 
BbicoxoropHbiH BHa* Ha Ky 3 HeuxoM AnaTay H3BecTHO oaHO MecTOHaxoxcaeHne (HexpaTOBa 
h ap., 1989; HexpaTOBa, HexpaTOB, 1999). IIpHBoaHM 2 hobwx MecTOHaxoxcncHnn BHaa 
Ha Ky3HeuxoM AnaTay. HafiaeHHbie MecTOHaxoxcaeHnn nminioTcn pennxTOBbiMH, pacno- 
noxceHbi Ha paccTOBHHH 18— 20 xm Mexcay co6oh h H 3 onnpOBaHbi ot Oanxcanninx, 
HaxoafliiiHxca b 3anaaHOM CanHe. 


5 BoTaHiiHecKiiii xypttaji, N" 6, 2003 r. 
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PecnyOjinxa Xaxacnfl, LIIhphhckhh panoH, rojieu Kyjiaroji, 54° 22 ' c. m., 
89° 01' b. *., Bbic. 1400 m, ceBepo-3anajiHbiH ckjioh 15—20°, apHaaoBo-pa3HOTpaBHoe 
peuxojiecbe, 20 VII 1993, H. HeicpaTOBa, H. HeicpaTOB (TK); PecnyOjiHxa Xaxacn*, 
LIIhphhckhh pawoH, 54° 17' c. hi., 89° 10' b. a ., Boaopa3aeji peic Eojibiuaji Cb isl h Eejibiti 
Hioc, Bbic. 1260—1274 m, pa3pexceHHbiH 6epe30B0-jiHCTBeHHHHHbiH jiec, 06 VI 1999. 
H. HeicpaTOBa, H. HeicpaTOB (TK). 

22. Sphaerotorrhiza trifida (Poir. ex Lam.) Khokhr. EBpa3 HHCKHH bh a. Bo «Ojiope 
Ch 6 hph» (JIopoHbKHH, 1994) yKa3biBaeTca ouho MecTOHaxoxcaeHne juia Tophoh UIopHH, 
HOJiHHa p. KoHflOMa (CnaccxHH npHHCK). LIphbouhtcb BnepBbie ana Ky3HeiiKoro AjiaTay 
h XaicacHH. 

PecnyOjiHKa XaxacHB, LIIhphhckhh paHOH, oxp. c. EcjjpeMKHHO, 54° 30' c. iu., 
89° 25' b. a., npaBoOepexcHaa nacTb aojiHHbi p. Eejibifi Hioc, 3axycTapeHHbiH noiiMeHHbiH 
jiyr, 18 VII 2001, H. HexpaTOBa (TK). 

23. Utricularia minor L. TojiapKTHHecKHH bhu, npnypoHeHHbiH k 6ojiOTaM. IlpHBO- 
AHTCfl BnepBbie juib Ky3Heuxoro AjiaTay. HanaeHHoe MecTOHaxoxcaeHHe BHaa BBjifleTca 
H30jiHpoBaHHbiM h peJiHKTOBbiM. flaHHaa Haxoaxa BHaa — nepBaa b Xaxacnn. 

PecnyOjiHKa XaxacHa, YcTb-AOaxaHCKHH panoH, 53° 48' c. lu., 89° 47' b. a., hctok 
p. Hhch, Bbic. 995 m, BepxoBoe ocoKOBO-cc{)arHOBoe 6ojioto, 04 VII 2001, H. HexpaTOB, 
M. HexpaTOBa, A. OneHbiuieBa (TK). 

24. Woodsia alpina (Bolt.) S. F. Gray. TojiapKTHHecKHH, BepoaTHO, apxToanbnHHCKHH 
bhu. PaHee npHBOnHJica nn% jiecHoro h BbicoxoropHoro noacoB 3ana#Horo Cajma 
(KpacHo6opoB, 1976). Bo «Ojiope Ch6hph» (flaHHJiOB, 1988) ana AnTae-CaaHcxoH 
ropHOH o6jiacTH He yxa3BiBaeTCB. BnepBbie npHBOUHTca juib Ky3Heuxoro AnaTay. 

PecnyOjiHxa Xaxacna, boctohhmh MaxpocxjioH Ky3Heuxoro AjiaTay, 54° 10' c. m., 
89° 57' b. jx., ropa Biob, Bbic. 1305 m, ceBepo-BOCTOHHbin ckjioh, cxanbHbin Bbixojt y 
BepxHen rpaHHiibi jieca, 22 VIII 2001, H. HexpaTOBa, M. HexpaTOBa, A. OneHbiuieBa 
(TK). 
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SUMMARY 

The aim of the research was an inventory of the Kuznetsky Alatau flora of vascular plants within the Hakasia 
Republic and the Kemerovo Region. It was carried out in 2001 year. The routes covered the largest part of the 
eastern macroslope, the southern part of the western macroslope and the axial part on the southern and the 
central Kuznetsky Alatau. Over 1500 herbarium sheets were collected. 18 plant species were found new to the 
Kuznetsky Alatau, including 9 species recorded in Hakasia for the first time. New localities for 6 rare plants 
were found. 
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HOBBIE H PEflKHE JU IX KAPEJIHH BHJJBI BO 0>JIOPE 
TOPOflA nETP03AB0flCKA 

A. V. KRAVCHENKO, O. A. RUDKOVSK A Y A, V. V. TIMOFEEV A. NEW AND RARE TO KARELIA 
VASCULAR PLANT SPECIES IN THE FLORA OF PETROZAVODSK TOWN 

MncTiiTyT Jieca KapejibCKoro HU PAH 
185610 rieTpo3aBOflCK, yji. riyiiiKHHCKaa, 11 
E-mail: kravchenko@krc.karelia.ru 
riocTymuia 18.02.2002 

npHBeneHbi aamibie o 45 hobmx h 33 penKHx ana cjuiopbi Kapennw BHflax cocyancTbix pacTetiiriL 
o6Hapy)KeHHbix b r. neTpo3aBOHCKe. 

Kji io m e b bie cnoBa: (Jwiopa, KapejiHH, r. FIeTpo3aBOflCK. 

B xoae (fiaopncTHHecKoro oOcneaoBaHna TeppHTopHH r. IleTpo3aBoacKa naMH 6bmn 
BbiHBjicHbi HOBbie h peaxne ana PecnyGanKH KapejiHH Bnaw cocyancTbix pacTCHHH. B 
noMemeHHOM Hnxe cnncKe HOBbie Bnabi OTMeaeHbi 3Be3ao4KOH (*). ripnBoaaTca Taxxe 
CBeaeHna o HexoTopbix noBTopHO HanaeHHbix b ropoae Bnaax, H3BecTHbix b pecnyOanxe 
TOJibKo OTCioaa (yKa3biBajiHCb b Maaon3BecTHbix pa6oTax 4>hhckhx 6oTaHHKOB), ho hc 
BoiuexuiiHx b cboxikh no cj)jiope KapejiHH M. JI. PaMeHCKon (PaMeHcxaa, 1960, 1983; 
PaMeHCKaa, AHapeeBa, 1982) h He oTMeneHHbix b aTJiace E. Hulten (1971). #aa Bnaoa, 
coOnpaBiiinxca H3MH 6oJiee 3 pa3, yKa3aHbi aaHHbie TOJibKo o nepBon Haxoxuce. 

ripHBOaHTCR HHCj)OpMaUHR O 78 BHflaX, H3 KOTOpbIX 71 BHa RBJIHeTCfl 3aHOCHbIM Will 
annaiomHM, 7 — aOopnreHHbiMH, npnneM 2 H3 hhx ( Equisetum variegatum h Ranunculus 
reptabundus) 3aHeceHbi H3 apyrnx panoHOB pecnyOanKH. 

Bee uHTHpyeMbie o6pa3Ubi xpaHaTca b Tep6apHH MHCTHTyTa jieca KapejibCKoro 
HayHHoro ueHTpa PAH, r. rieTpo3aBoacK (PTZ), HMeiomneca ay6aeTbi nepeaaHbi b 
rep6apHii BoTaHHHecKoro HH-Ta hm. B. JI. KoMapOBa PAH (LE). Ha3BaHna h o6i>eM bhaob 
aaHbi npeHMymecTBeHHO b cootbctctbhh co CBoaxon C. K. HepenaHOBa (1995). 

Equisetum variegatum Schleich. ex Web. et Mohr. flHnme 3apacTaiomero necnaHoro 
Kapbepa, o6mHpHbie, HHoraa noHTH HHCTbie 3apocjiH, 15 X 2001, Nl> 9846, A. KpaBnemco, 
O. PyaKOBCKaa. B cxoxeM MecToo6nTan hh h Taxxe b Macce BCTpenaeTca b aep. Conoxa 
b6jih3h 3anoBejjHHKa «KnBa4» (KynepOB h ap., 2000). CaMoe K)XHoe H3BecTHoe MecTO- 
HaxoxaeHne 3Toro peaKoro b Kapeann Bnaa, BCTpenaiomerocR npeHMymecTBeHHO no 
OeperaM pex h o3ep b MecTax pacnpocTpaHeH hr Kap6oHaTHbix ropHbix nopoa. 

* Typha laxmannii Lepech. BTopHHHoe nepecwxaiomee 03epKO b He6oabuiOM Kapbepe 
OKoao x.-a. Hacbinn b ueHTpaabHOH nacTH ropoaa, 3apocan naomaabio oxoao 20 m 2 , 
30 VII 2001, Nl* 9165, A. KpaBHeHKo. He Bbi3biBaeT comhchhh 3aHocHbin xapaKTep 
aaHHOH nonyaaunn, KOTopaa aBaaeTca HanOoaee ceBepHon H3 H3BecTHbix b eBponencKOH 
HaCTH PoCCHH. 

Agropyron pectinatiun (Bieb.) Beauv. EynbBap b ueHTpe ropoaa, 2 yaaneHHbie apyr 
ot apyra naTKH, 20 VIII 2000, N° 734, O. ByuKHx. PeaxHH 3anocHbin Bna, coOnpaBWHHci 
paHee Toabico b ropoaax KoHaonora (ryceB, 1971) h KeMb (ryceB, 1973). 

* Festuca gigantea (L.) Vill. ripnaoMOBOH ra30H c KycTapHHKaMH, oxoao 15 3K3., 
22 VII 1998, N«313, O. ByuKHx. HaGaioaaaca TaM xe h b nocaeayiomne roaw. Baa 
npHBoanaca paHee aaa ioxhoh Kapeann (PaMeHCKaa, 1960, 1983; UBeaeB, 1974), 
oaHaKo rep6apHbiMH o6pa3uaMH sto He 6biao noaTBepxaeHo, KpoMe Toro, oh yKa3bi- 
Baaca aaa aecoB, Toraa KaK b HarneM caynae Bna, 6e3ycaoBHo, 3aHeceH, BepoaTHO, c 
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rpyHTOM. B ecTecTBeHHbix MecTOo6HTaHHax bha b pecny6jiMKe, cxopee Bcero, He BCTpe- 
naeTCH. 

* Setaria pycnocoma (Steud.) Henr. ex Nakai ( Setaria viridis (L.) Beauv. subsp. 
pycnocoma (Steud.) Tzvel.). IlecHaHaa xc.-a. Hacbinb okoao aBTOBOK 3 ajia, 4 X 1991, 
A. KpaBHeHKo; nycTbipb c KynaMH Koxcypbi ceMBH noACOAHenHHKa, oGHAbHO, 12 IX 2001, 
No 9730, A. KpaBHeHKo, O. PyAKOBCKaa, B. TwMOcJ)eeBa. 

* S. weinmannii Roem. et Schult. ( Setaria viridis (L.) Beauv. subsp. weinmannii 
(Roem. et Schult.) Tzvel.). llycTbipb c KynaMH Koxcypbi ceMBH noACOAHenHHKa, okojio 

10 3K3. b pa3Hbix MecTax, BMecTe c npeAbiaymuM bhaom, 12 IX 2001, No 9681,9709,9731, 
A. KpaBHeHKo, O. PyaKOBCKaa, B. THMO(j)eeBa. 

* Scirpus hippolyti V. Krecz. BTopnHHoe 03epKO, cahhhhho cpeAH Typha laxmannii 
(cm. Bbime), 30 VII 2001, No 9166, A. KpaBHeHKo, onp. T. B. EropoBa. flajieKHH ceBepHbin 
3aHOc npeHMymecTBeHHO cpeAHe- h ueHTpaAbiioa3HaTCKoro BHAa, BCTpenaiomerocH b 
eBponeiicKOH nacTH Pocchh TOAbKo Ha KpaiiHeM ioro-BocTOKe (EropoBa, 1976). BepoaTHO, 
o6a BHAa 3aHeceHbi cobmcctho h AOBOJibHo AaBHO, h, cyan no hhcachhocth nonyAauHH 
T. laxmannii , HaTypajiH30BajiHCb. 

* Asparagus officinalis L. OnyroBeAbiii ynacTOK Hacbinw aBTOAoporn, 1 3K3., 

11 IX 1998, No 400, B. TwMocjjeeBa; KpynHOTpaBHbm nycTbipb, 1 3K3., 16 IX 2001, 
No 9739, A. KpaBHeHKo. H3peAKa KynbTH BHpyeTca KaK ACKOpaTHBHoe h oBomHoe pacTe- 
HHe. 

Malaxis monophvllos (L.) Sw. OparMeHT cbiporo ejibHHKa Ha 6epery 03epKa Ha 
OKpaHHe ropoAa, 1 3K3., 20 VIII 1998, No 6869, B. THMO(J)eeBa, A. KpaBHeHKo, O. Byu- 
khx; hbhhk no 6epery pynba, okojio 50 3K3., 8 VII 1999, No 564, B. THMO(})eeBa, O. Byu- 
khx. PeAKHH b pecny6AHKe bha, BHeceHHbiH b KpacHbie khhth KapeAHH (1995) h 
Boctohhoh OeHHocKaiiAHH (Red Data Book..., 1998). 

* Juncus minutulus V. Krecz. et Gontsch. Kochmmh ra30H, oGnAbHO, 18 VII 2000, 
No 8293, A. KpaBHeHKo. B Kapejio-MypMaHCKOM pernoHe BnepBbie bha 6bui hcaabho 
obHapyxceH b MypMaHCKOH o6a. Ha TypbeM Mbicy (KoBanbCKHH h Ap., 2000). 

*7. tenuis Willd. Cbipow nycTbipb, 24 VII 1998, No 6449, A. KpaBHeHKo. flaHHbiH 
HeocJjHT nocTeneHHO pacceAaeTca no TeppwTopHH ropoAa h b nocAeAyiomne roAbi eme 
HecKOAbKO pa3 coOnpaAca Ha nycTbipax, no o6oHHHaM Aopor, no cwpbiM TponaM b AecHbix 
KypTHHax, Ha cbipbix h BbiTonTaHHbix 6eperax peK JIococHHKa h HerAHHKa (HHorAa b 
Macce). 

* Aconogonon xfennicum Reiersen. FIphaomoboh ra30H c AeKopaTHBHbiMH KycTapHH- 
KaMH, oOuinpHaa 3 apocAb nAomaAbio CBbime 5 m 2 (oAHHaBUiee), 13 IX 2000, No 8830, 
A. KpaBHeHKo. 

* Reynoutria x bohemica (Chrtek et Chrtkova) J. P. Bailey. BnepBbie bha 6ma co6paH 
Ha npHAOMOBOM ra30He c AeKopaTHBHbiMH KycTapHHKaMH b uenTpaAbHOH nacTH ropoAa, 
30 VI 1999, No 752, O. ByuKHX, BnocAeACTBHH coOnpanca erne HecKOAbKO pa3 KaK 
OAHHaBUiee hah 3anocHoe Ha ra30Hax, nycTbipax, no Tpone b 6epe30B0H KypTHHe. 
H. H. UBeAeBbiM (2000) yKa 3 biBaeTca Ha BepoaTHOCTb hbxoakh AaHHoro rnOpHAa Ha 
ceBepo-3anaAe Pocchh. 

* R. japonica Houtt. IIphaomoboh ra30H c AeKopaTHBHbiMH KycTapHHKaMH, okoao 
5 UB. 3 K 3 . (OAHHaBUiee?), 15 VII 1998, O. ByuKHx; nycTbipb, accbtkh 3K3. (OAHHaBUiee), 
13 VIII 2001, No 9370, A. KpaBHeHKo. 3 nocAeAHHx BHAa crann BbipamHBaTbca Ana 
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AeKopaTHBHbix uejien tojilko b nocnejmee aecxTHJieTHe, Tax hto moxcho oxcnaaTb hx 
jiajibHeHiuero pacceJieHHfl. 

* Rumex x transiens (Simonk.) Tzvel. ( R . obtusifolius L. subsp. transiens (Simonk.) 
Rech. fil.). no Kpaio 3 ejieHbix HacaxcaeHHH Ha cjiaGpHKe BajiHHow o6yBH, 4 ub., nji. 3K3., 
25 VIII 1995, O. ByuKHx, onp. A. Kurtto. R. obtusifolius s. 1. b pecnyGjiHKe ocTaeTca jxo 
chx nop pe^KHM 3aHocHbiM BHflOM (PaMeHCKax, 1983) h npeucTaBjieH npewMymecTBeHHO 
subsp. sylvestris (Lam.) Celak. (R. sylvestris (Lam.) Wallr.). 

* Chenopodium missouriense Aell. Cbokhh ra 30 H, okojio 5 nn. 3K3., 15 IX 1997, 
No 5851a, A. KpaBHeHKO, onp. P. Uotila. PaHee stot ceBepoaMepmcaHCKHn bha Gnji 
H 3 BecTeH b Boctohhoh EBpone TOJibKO H3 noc. TpeGeHKH Ha YKpaHHe (Mocakhh, 
1996). 

Gypsophila elegans Bieb. UleGHHCTaa onajiyGxa uoMa, okojio 10 3K3., 9 VII 1998, 
N» 6323a, A. KpaBHeHKO, KJiyMGa, 1 3K3., 7 X 1999, N°7972, A. KpaBHeHKO, B.Thmo- 
cJieeBa. PaHee stot HepeaKo KyjibTHBnpyeMbiH aeKOpaTHBHbin bha xax 3 aH 0 CHbin hjih 
O flHHaBllIHH CoGHpaJICB TOJibKO B T. CopTaBaJia H 3anOBejlHHKe «K0CT0MyKIUCKHH» (KpaB¬ 
HeHKO, YoTHJia, 1995). 

Herniaria glabra L. 3aMuiejibiH rpyHT Mexcay innajiaMH Hencnojib3yeMOH xc.-ja. bctkh, 
okojio 10 3 K 3 ., 2 VIII 2001, N« 9267, A. KpaBHeHKO, O. PyuKOBCKaa. OneHb pejucHH t 
pecnyGjiHKe 3 aHOCHbiH bha, H3BecTHbin TOJibKO H3 r. MeABextberopcKa, Aep. Benaa lopa 
(PaMeHCKaa, 1960) h 3anoBeAHHKa «KocTOMyKiiicKHH» (KpaBHeHKO, EejioycoBa, 1990). 

Myosoton aquaticum (L.) Moench. Kyna rpyHTa Ha rtioaooboiuhoh 6a3e, 1 3K3^ 
22 IX 2001, N«9761, A. KpaBHeHKO. 3 tot peAKHH b pecnyGnHKe aGopnreHHbiH bha, 
BHeceHHbin b KpacHbie khhth KapeJiHH (1995) h Boctohhoh OeHHOCKaHAHH (Red Data 
Book..., 1998), H 3 BecTeH c GeperoB JIaAOxccKoro (Heikkila et al., 1999) h Ohcxcckoto 
(K paBHeHKO h ap., 2000) 03ep. M. JI. PaMeHCKOH (PaMeHCKaa, AHApeeBa, 1982; PaMeHC- 
Kaa, 1983) npHBOjiHjicfl AJifl IleTpo3aBOACKa, oAHaKO Bee H3BecTHwe HaM o6pa3iiu, 
xpamnuneca b H h LE, coGpaHbi Ha Geperax 03. JIorM03epo b HH30Bbax p. LLIyw. Katf 
3aHOCHbiw (j)HKCHpyeTCB b pecnyGjiHKe BnepBbie. 

* Silene repens Patrin. Ilo xc.-a. nyTBM Ha TOBapHOH CTaHUHH, 28 VI 1995, N° 200, 
O. ByuKHX. B Kapejio-MypMaHCKOM perHOHe stot 3aHOCHbiH bha BnepBbie oGHapyxea 
He^aBHo b MypMaHCKow odnacTH b6jih3h Aep. KoBAa (Cokojiob, 1994). 

Aconitum x cammarum L. BnepBbie bha Gbui oGHapyxceH okojio pa3BanHH jaepeBaHHoro 
AOMa, 10 IX 1993, O. ByuKHX, nocjie Hero HeoAHOKpaTHo coGnpajica Ha rnoHax, nycni- 
pax, b KycTapHHKax, b MeJiKOJiecbe b ocHOBaHHH xc.-a. Hacbinw, b luenax. UJHpoKO 
KyjlbTHBHpyeMblH AeKOpaTHBHblH BHJI, KOTOpblH KaK OAHHaBUJHH nOKa yKa3bIBaJlC5I TOJibKO 
juifl noc. KaneBajia (KpaBHeHKO, 1997G). 

* A. neomontanum Wulfen. IlycTbipb y pa3BanHH AOMa, 1 jiaTKa njiomajibio okojio 
2 m 2 (oAHHaBiuee), 14 VIII 2001, N« 9835a, A. KpaBHeHKO, O. PyjiKOBCKaa, B.Thmo- 
(})eeBa. 

Ranunculus reptabundus Rupr. BTopHHHoe 03epKO b necHOH KypTHHe Ha oKpamc 
ropojaa, accjitkm ub., nji. 3K3., 8 VIII 1998, N«6486, A. KpaBHeHKO, onp. P. Uotila. 3ror 
npewMymecTBeHHO apKTHHecKHH bha H3BecTeH b KapeJiHH H3 HecxojibKHx tohck bo 
GeperaM Benoro Mopa (PaMeHCKaa, 1960; KpaBHeHKO, 1999). OcoGchhocth mcctooGhto- 
hhb BHua b rieTpo3aBoacKe CBHjteTeJibCTByioT, cKopee, o 3aHOCHOM xapaKTepe BHAa, xow 
cnocoGbi 3aHOca ocTaiOTca 3arajtKOH (bo3moxcho, c boahmmh h okojiobouhmmh nTHuauB, 
jieTfliUHMH H3 OHexccKoro 3ajiHBa Bejioro Mopa). 
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* Eschscholzici californica Cham. Kyna rpyHTa, 1 3K3., 19 VII 2001, Ns 9065, 
A. KpaBneHKo; ceAHbiii ra30H, 1 3K3., 28 VIII 2000, Ns 736, O. PyAKOBCKaa. H3peAKa 
KyubTHBHpyeTCH KaK neKopaTHBHoe. 

Papaver nudicaule L. Ta 30 H, 7 3K3., 12 VIII 1998, Ns 457, O. EymcHx, onp. T. B. Ero- 
poBa. PaHee bh a 6biji H3BecTeH TOJibKO H3 Aep. KypKHHOKH (Rasanen, 1944). 

P. rhoeas L. Ha me6He no xc.- a. Hacbinn, 12 VII 1992, A. KpaBneHKo ( «Papaver 
somniferam» , KpaBneHKo, 19976); ra30H c KycTapHHKaMH, 2 3K3., 1 IX 1999, Ns 621, 
A. KpaBneHKo, O. EyuKHx, B. TnMocjDeeBa. PaHee bha npHBOAHAca TOJibKO jxnn noc. Xhh- 
TOJia (PaMeHocaa, 1960). 

Brassica napus L. B HecKOJibKHx MecTax Ha TeppHTopnn «KapeAXAe6npoAcepBHC», 
Bcero okoao 30 3K3., 30 VIII 1999, Ns 480, O. Eymcnx; xc.-a. Hacbinb, 7 X 1999, Ns 7869, 
A. KpaBneHKo, B. TnMo^eeBa; ABop xHjioro AOMa, 5 X 1999, Ns 585, B. TnMOC^eeBa. 
PaHee bha npHBOAHAca TOJibKO aah r. MeABexcberopcKa (KpaBneHKo, 19976). 

* Matthiola bicornis (Sibth. et Smith) DC. TopcjDJiHOH HeceaHbiH ra30H, 1 ub., nn. 3K3., 
7 X 1999, Ns 7964, A. KpaBneHKo, B. TnMO(})eeBa, onp. B. H. flopocfieeB. flaHHbin bha, 
HepeAKo KyjibTHBHpyeMbiii KaK aeKopamBHoe pacTeHHe, b eBponencKOH nacra Pocchh b 
K anecTBe 3aHocHoro yKa3aH TOJibKO aah JlnneuKOH (AneKcaHapoBa h Ap., 1996) h 
O pnoBCKOH (Cothhkob, 2000) o6AacTen. 

Rapistrum nigosiun (L.) All. Kyna rpyHTa h Mycopa Ha o6onHHe Aoporn, 7 3K3., 
28 VIII 2000, Ns 731, O. EyuKHx. rioBTopHaa HaxoAKa stoto 3aHOCHoro bh Aa, H3BecTHoro 
b pecny6AHKe TOAbKO H3 rieTpo3aBOACKa (Repo, 1943, 1949). 

Rorippa austriaca (Crantz) Bess. Ha BbiTonTaHHbix onyroBenbix 6eperax Ohokckoto 
03epa, okoao 50 3 K 3 ., 4 VII 2001, Ns 8891, A. KpaBneHKo, h 3apocAH nnomaAbio 5 m 2 , 
13 VIII 2001, Ns 9379, A. KpaBneHKo, O. PyAKOBCKaa; Kyna rpyHTa Ha nycTbipe, 5 nn. 
3K3., 11 VII 2001, Ns 8978, A. KpaBneHKo. 3tot 3aHOCHbiH bha npHBOAHAca paHee TOJibKO 
Aah r. KoHAonora (ryceB, 1975). 

* Sisymbrium officinale (L.) Scop. var. leiocarpum DC. ( Velarum leiocarpum (DC.) 
Tzvel.). XC.-a. nyTH, Ha me6He, 1 nn. 3K3., 14 VIII 2001, Ns 9435, A. KpaBneHKo. flaHHaa 
cJ)opMa c roAbiMH CTpynKaMH paHee aah pecny6AHKH He npHBOAHJiacb. Jlna Pocchh BnepBbie 
yKa3aHa HeAaBHO aaa r. C.-FIeTep6ypra (rionoB, 1998). B. H. flopocJjeeBbiM (2001) OTMe- 
neHO, hto onymeHHaa (var. officinale) w roAonAOAHaa 4 )0 P MbI HaCTO BCTpenaioTca 
coBMecTHO h nponcxoAflT H3 OAHoro ceMeHHoro MaTepnaAa. Var. officinale BCTpenaeTca 
b IleTpo3aBOACKe Ha nycTbipax, HeyxoxceHHbix ra30Hax, BAOAb AOpor h b Apyrnx cxoxchx 
M ecTOo6HTaHHAX nacTO h b Macce; npeAnpHHHMaBLunecA HaMH HeoAHOKpaTHbie nonwTKH 
o6HapyxcHTb roAonAOAHbie soeMnAflpbi BcerAa OKa3biBanHCb HeyAanHbiMH. UHTHpyeMbiH 
3K3eMnA*ip, 6e3ycAOBHo, 3 aHeceH c iora. 


S. orientale L. llycTbipb, 1 3 K 3 ., 27 IX 1998, Ns 6471, A. KpaBneHKo, onp. B. H. flo- 
pocj)eeB. noBTopHaa HaxoAKa stoto 3aHOCHoro bhab, H3BecTHoro b pecny6AHKe TOAbKO H3 
IIeTpo3aBOACKa (Fagerstrom, Luther, 1945). 

* Hylotelephium spectabile (Boreau) H. Ohba. B npHAOpoxHbix copHJiKax b6ah 3H 
CHeceHHoro AepeBaHHoro AOMa, AaTKa nAOUtaABio okoao 0.5 m 2 , 19 VII 2001 (oAnnaBinee), 
Ns 9068, A. KpaBneHKo. OneHb peAKO BbipainHBaeMbiH b pecny6AHKe AeKopaTHBHbiH 
BHA. 

Potent ilia orientals Juz. (P. bifurca L. s. 1.). OnyroBeAbin 6eper OHexccKoro 03epa 
okoao ropoACKoro nAaxa, nonTH nHCTaa nonyAauna nAomuAbio okoao 4 m-, 18 IX 2001, 
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N<j 926, O. PyaKOBCKaa. PaHee stot 3aH0CHbw bh a npuBoaHjica juih o-Ba KoHaocTpoB b 
B ejiOM Mope (KpaBHeHKO, 1997a). 

Rubus caesius L. Ha me6He Mexay x.-a. nyTflMH, 3apocjiw naomaabio okojio 10 m 2 , 
ub., na., 2 VIII 2001, Nl>9258, A. KpaBHeHKO, O. PyaKOBCKaa. PaHee b KapejiHH stot 
3anocHbiH bhu 6bui H3BecTeH TOJibKO H3 r. MeaBe)KberopCKa (KpaBHeHKO, 19976). 

Lathyrus tuberosus L. KycTapHHKH no Kpaio x.-a. Hacbinn, okojio 30 SK3., 4 VII 1998, 
Nl> 372, 6. ByuKHx; xc.-a. Hacbinb, 1 3K3., 22 IX 2001, N» 9763, A. KpaBHeHKO. PaHee stot 
H eocjwT 6bui H 3 BecTeH TOJibKO H3 r. KoHaonora (KpaBHeHKO, THMO(|)eeBa, 1998) h 
aep. Conoxa (KynepOB, Cchhhkob, 1999). 

* Medicago romanicci Prod. OjiyroBejibiH nycTbipb Ha Gepery p. HerjiHHKa, 
22 VIII 1994, O. ByuKHx; necnaHafl xc.-a. Hacbinb, 2 IX 1997, N« 5587, A. KpaBHeHKO. 

* Phaseolus vulgaris L. BnepBbie Bna 6biJi HanaeH Ha aBopoBOM nycTbipe, 3 3K3., 
24 VII 1998, N» 6450, A. KpaBHeHKO, nocjie Hero HeoaHOKpaTHO coGnpajica Ha nycTbipax, 
Kynax rpyHTa, npnaopoxcHbix ra30Hax, pbiHKax. PtepeaKa KyjibTHBHpyeTca b pecnyGjiHKe 
KaK nHmeBoe. 

* Trigonella caerulea (L.) Ser. IlycTbipb b ueHTpajibHOH nacTH ropoaa, 1 ub. 3K3., 
16 IX 1998, N« 361, B. TnMOcjjeeBa. PejjKHH b eBponeiicKOH nacTH Pocchh bhu (Yakovlev 
et al., 1996), aJifl KOToporo rieTpo3aBoacK HBJiaeTca HanGoaee ceBepHbiM H3BecTHbiM 
MecTOM 3aHoca. 

Vicia faba L. ( Faba bona Medik.). UleGHHCTaa OTCbinKa y TpaHeejjopMaTopHOH GyaKH, 
2 nji. 3K3., 29 VII 2001, N«9145, A. KpaBHeHKO. B KapejiHH stot H3peaKa BbipamHBaeMbm 
bha paHee coGnpajica Baep. KypKHHOKH (Rasanen, 1944) h noc. CyKK03epo (ryceB, 1973). 

* Xanthoxalis stricta (L.) Small. BnepBbie HanaeH Ha Kyne rpyHTa c MycopoM, 4 3 K 3 ., 
16 IX 1998, N «360, B. TwMOc{)eeBa, nocjie Hero coGnpancfl HecKOjibKo pa 3 b mejiax, Ha 
3a6pomeHHbix KJiyM6ax. Ha onbiTHOM ynacTKe CTaHUHH lOHHaTOB cTan oGpeMeHHTejibHbiM 
copHaKOM. H3peaKa KyjibTHBHpyeTca KaK aeKopaTHBHoe pacTeHHe. 

Geranium sibiricum L. XC.-a. nojiOTHo Ha xae6o3aBoae, 3 ub., nji. 3K3., 14 VIII 1997, 
N«284, B. THMoc})eeBa; nycTbipb B03Jie rapaacen, 1 ub. nji. 3K3., 31 VII 2001, N«9219, 

A. KpaBHeHKO. PaHee stot 3aHOCHbin bhu npHBoanJicfl TOJibKO no CTapbiM cGopaM H3 
r. MeuBexcberopcxa (KpaBHeHKO, YoTHjia, 1995). 

* Tropaeolum majus L. BnepBbie HanaeH Ha nycTbipe c KynaMH CTpoHTejibHoro Mycopa, 
okojio 5 ub., nji. SK3., 21 VIII 2000, Nl»739, O. ByuKHx, nocjie Hero coGnpancfl eiue 
HecKOjibKo pa3 b TpeuiHHax acc[)ajibTa, Ha Kynax rpyHTa, b pa3JiHHHbix MycopHbix MecTax. 
LLInpoKO KyjibTHBHpyeMbiH b pecnyGjiHKe aeKopaTH bh bi h ouhojicthhk. 

* Vitis vinifera L. flBOpOBOH nycTbipb, 1 SK3., 16 IX 1998, N« 362, B. TnMOc})eeBa; Ha 
ropoacKHx pbiHKax no 1 sk3., 27 IX 2001, N® 9818c, A. KpaBHeHKO, O. PyaKOBCKaa, 

B. TnMO(})eeBa h 13 X 2001, N» 9830a, A. KpaBHeHKO. BnepBbie 3aperncTpnpoBaHHbiH 
3aHoc Ha ceBepo-3anaue Pocchh. 

Abutilon theophrasti Medik. Cbokhh TopcjwmoH ra30H Baojib aoporn, 1 ub. sk 3 ., 
26 IX 2001, N«9819, A. KpaBHeHKO. PaHee bhu Gwji H3BecTeH TOJibKO H 3 aep. JlauBa- 
BeTKa (ryceB, 1980). 

* Malva mauritiana L. Ubcthhk c Calendula officinalis , 2—3 3 K 3 ., 24 VIII 2001, 
N« 9568, A. KpaBHeHKO. 
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* M. moschata L. HeyxoxceHHbiH ra30H pflAOM c naAHcaAHHKOM, 2 3K3. (oAHnaBiuee), 
30 Vli 2001, Ns 9173a, A. KpaBneHKO. kbpeAKa KyjibTHBHpyeTca b KanecTBe AeKopaTHB- 
Horo pacTeHHH 

* M. sylvestris L. KjiyM6a, 1 3K3., 14 IX 1992, A. KpaBneHKO; 3acopeHHbiH npHAOMO- 
boh ra30H, 1 3K3., 30 VIII 2000, Ns 741, O. ByuKHx; ra30H, 2 3K3., 30 VII 2001, Ns 9173, 
A. KpaBneHKO. CeMeHa 3Toro BHAa, KaK h M. mauritiana , 3aHeceHbi, BepoaTHo, c ceMe- 
HaMH fleKOpaTHBHbIX TpaB. 

* Epilobium bergianum A. Skvorts. Cbipbie KycTapHHKH Ha 6epery p. JIococHHKa, 
okojio 10 ub., rui. 3K3., 12 VII 2001, Ns 8992, A. KpaBneHKO. 

Myriophyllum sibiricwn Kom. 03. HeTbipexBepcTHoe, o 6 habho, 19 VIII 1998, 
Ns 6853, A. KpaBneHKO, O. ByuKHx, B. TnMOcfieeBa; o3epo b KBapuHTHOM Kapbepe «Ka- 
MeHHbiH 6op», 31 VIII 1999, Ns 547, A. KpaBneHKO, O. ByuKHx, B. TnMocj^eeBa. 

Myrrhis odorata (L.) Scop. Heyxo>KeHHbiH ra30H b uenTpaAbHOH nacTH ropoAa, 1 nji. 
3K3., 28 VI 1999, A. KpaBneHKO. B pecnyGjiHKe stot oneHb peAKO BbipamHBaeMbw 
np^Ho-apoMaTHnecKHH bha KaK 3aHOCHbiH hjih oAHnaBiiiHH coOwpajica b nepBOH noAOBHHe 

XX B. C})HHCKHMH GoTaHHKaMH TOJlbKO B CeBepHOM IlpHAaAOXbe - B flep. CoaHJiaXTH H 

r. CopTaBajia (Linkola, 1921). 

Succisa pratensis Moench. OjiyroBejiaa nycTOiiib MextAy x.-A. h aBTOAoporon, mhoto- 
nHCJieHHaa nonyABuna nAomaAbio okojio 100 m 2 , 31 VIII 2001, Ns 9215, A. KpaBneHKO. 
TloBOJibHo peflKHH b pecny6AHKe bha, BCTpenaioiuMHCB b npnOpexHbix KycTapHHKax, no 
onyiuKaM h na Jiyrax; ceBepHee IleTpo3aBOACKa M3BecTeH H3 2—3 nyHKTOB (Hulten, 1971). 

Lycopersicon tesculentum Mill. HanwHaa c 1997 r. HeojjHOKpaTHO coOnpaAca HaMH Ha 
pbiHKax (aecflTKH 3K3eMnjiapoB), onTOBbix npojiyKTOBbix 6a3ax, b pa3JiHnHbix MycopHbix 
MecTax, no oOonnHaM a opor, b mejiax accJ)anbTa, y CTpoeHHH. Ha OTCTOHHHKax ropoACKnx 
OnHCTHbIX COOpyxeHHH HHOCaa oGHJTbHO nJlOJJOHOCHT. 3T0T LUHpOKO KyJlbTHBHpyeMblH B 
ycjiOBH5ix 3aKpbiToro rpyHTa bha KaK 3aHOCHbiH 6biJi H3BecTeH paHee TOAbKO H3 noc. Pe- 
6ojibi (Jalas, 1948). 

* Physalis philadelphica Lam. IIphaomoboh ra30H c npeo6jia,aaHHeM Elytrigia repens 
h Artemisia vulgaris , 7 ub. 3K3., 22 IX 2001, Ns 9780, A. KpaBneHKO, onp. A. Kurtto. 
flaHHbiH bha, 6ah3khh k Physalis ixocarpa h OTAHnaiomHHCfl ot Hero 6ojiee luhpokhmh 
AHCT bBMH c 6onee KpynHbiMH 3y6nHKaMH, paHee a^b Pocchh, BepoBTHO, He npHBOAHAca 
(HepenaHOB, 1995). 

Phacelia tanacetifolia Benth. Cbokhh Topc})flHOH ra30H co cnnoinubiM noKpoBOM H3 
Stellaria media , 1 ub. 3K3., 25 VIII 2001, Ns 9583, A. KpaBneHKO. PaHee stot mcaohoc, 
H3peAKa BbipamnBaeMbiH nneAOBOAaMH, coOnpaAca TOAbKO b Aep. AxcenHaBOAOK b 3a- 
OHexcbe (Sparre, 1945). 

* Symphytum asperum Lepech. B menu Mexgsy otmoctkoh (JjyHAaMeHTa h ctchoh AOMa, 
1 3K3., 9 VII 2000, Ns 680, B. TnMOcJjeeBa; b cxoxceM MecTOo6nTaHHH, okoao 20 3K3., 
15 VIII 2001, Ns 9450, A. KpaBneHKO. 

* S. caucasicum Bieb. npHAOMOBOM ra30H, 17 IX 2001, Ns 934, O. PyAKOBCKaa. 

S. x uplandicum Nym. Kpail ra30Ha, 27 VII 1998, Ns 933, O. ByuKHx. PaHee b 
pecny6jiHKe AaHHbiH CTa6HAH3HpoBaBiuHHCB n*6pHA 6 ha H 3BecTeH TOAbKO c o-Ba BaAaaM 
(Hulkkonen, 1925), rAe noBTOpHO coOnpaAca h HaMH. Bhaw poAa Symphytum uinpoKO 
h cn oa b3y iotcb b 03eAeHeHHH IleTp03aBOACKa (b ochobhom HaceAeHHeM npn HeopraHH30- 
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BaHHOM o6ycTpoHCTBe npHAOMOBbix ynacTKOB), nacTO pa3pacTaiOTca b MecTax xyjibTHBH- 
poBaHwa m pa3HOcaTca. YcneuiHOCTb HaTypanH3auHH h nacTOTa BCTpenaeMOCTH sthx bhaob 
( xax h S. officinale L., KOToporo cpeun HatuHx c6opoB noKa HeT) Tpe6yeT AanbHeHinero 
H 3 yneHHa. Bee c6opw, OTHOcamneca k A^HHOMy pOAy, onpeAeneHbi C. P. MaiiopoBbiM m 
fl. fl. COKOJIOBbIM. 

Mentha x dalmatica Tausch. Cbipon nycTbipb Ha 6epery pynba, 31 VIII 1999, No 537, 

A. KpaBHeHKo, O. PyAKOBCKaa, B. THMO^eeBa; ra30H MeacAy iiiocce h TpoTyapOM, Ha 
njioma^H okojio 10 m 2 , 27 VII 2000, Ns 866, O. PyzucoBCKaa. PaHee npHBOAHJica H3 
HecKOJibKHx Tonex b ceBepHOM ripHjiaao>Kbe (Marklund, 1963). 

* M. gracilis Sole (A/, gentilis auct., non L.). IIo pynbio cpeAH Glyceria spp., 6ojiee 
50 ub. 3K3., 27 IX 2000, No 8853, A. KpaBHeHKo. 

* M. longifolia (L.) Huds. npHAOMOBoii ra30H, 9 IX 1998, No 345, B. TnMoc^eeBa. Bcc 
3 BHjja MaTbi H3peziKa BbipamHBaioTca b pecny6jiHKe, npeHMymecTBeHHo Ha AanHux 
ynacTKax. 

* Echinocystis lobata (Michx.) Torr. et A. Gray. Kyna pacTHTejibHbix ocTaTKOB okojio 
nacTHoro Korreuaca, 1 3K3., 15 VIII 2001, No 9466, A. KpaBHeHKo, O. PyAKOBCKaa. H> 
peuxa KyjibTHBHpyeTca xax ACKopaTHBHoe pacTeHHe, name Ha AaHHbix ynacTKax, me 
OTMeneHO ceMeHHoe pa3MHoaceHHe. CaMoe ceBepHoe H3BecTHoe mccto HaxoAKH bhab b 
eBponencKOH nacTH Pocchh (UBejieB, 1996). 

* Ambrosia trifida L. FIphaomoboh ra30H, 4 ub. 3K3., 21 IX 1999, No 570, B. Thmo- 
(J)eeBa, nycTbipb, b 3 pa3Hbix MecTax, Bcero 10 ub. h BereT. 3K3., 12 IX 2001, No 9669, 
9703 h 9708, A. KpaBHeHKo, B. THMO(})eeBa, O. PyAKOBCKaa. CaMoe ceBepHoe H3BecTHoe 
MecTo HaxouoK 3Toro 3aHocHoro ceBepoaMepHKaHCKoro BHAa b eBponencKOH nacre 
Pocchh. 

Artemisia scoparia Waldst. et Kit. nycTbipb, 1 3K3., 12 IX 2001, No 9716, A. KpaB¬ 
HeHKo, B. TnMO(J)eeBa, O. PyAKOBCKaa. IloBTopHaa HaxoAKa BHAa, H3BecTHoro b pecnyG- 
jiHKe TonbKo H 3 IIeTpo3aBOACKa (Repo, 1943, 1949; Fagerstrom, Luther, 1945). 

Aster novi-belgii L. BnepBbie HanueH Ha moHe, 17 VII 1998, No 380, O. ByuKHX, 
BnocjieacTBHH bha KaK ouHnaBuiHH hjih 3aHOCHbiH 6biJi HeouHOKpaTHo co6paH Ha nycThi- 
pax, xynax rpyHTa, ra30Hax, b KycrapHHKax, no o6oHHHaM Aopor, Ha cbipoM jiyry b 
ocHOBaHHH ac.-A. HacbinH, b menax accfjajibTa. flo 3Toro npHBOAHJica TOJibKo aju 
noc. KnBan (KynepoB, Cchhhkob, 1999). 

Centaurea x livonica Weinni. (C. jacea L. x P. phrygia L.). Onyiuxa CMemaHHoro Jieca 
b ocHOBaHHH ac.-A. HacbinH, 19 VII 2000, No 8310, A. KpaBHeHKo, O. ByuKHX, B. Thmo- 
$eeBa. Ilo3AHee coGnpanca HecKOJibKO pa3 Ha onyroBeJibix nycTbipax, ra30Hax, ac.-A. 
OTKoeax. 06biHHo o6pa3yeT HHCTbie nonyjiauHH, peace BCTpenaeTca cahhhhho cpejui 
HepeuKoro b ropoue C. jacea , b to BpeMa xax C. phrygia H3BecTeH Bcero H3 HecxojibKHX 
nyHKTOB. PaHee yKa3biBanca AJia r. CyoapBH (Saarisalo-Taubert, 1966). 

C. montana L. BnepBbie co6paH Ha npHAOMOBOM ra30He, 2 3K3., 2 IX 1997, No 117, 

B. THMO(J)eeBa, nocjie nero coOnpanca eme HecKOJibKO pa3 b tbkhx ace MecToo6HTaHHax. 
Hepeuxo BbipamHBaeTca xax AexopaTHBHoe, ho b OAHHaBiueM cocToaHHH bha 6bui 
H3BecTeH paHee TOJibKo H3 noc. KHBan (KynepoB, Cchhhkob, 1999). 

Cosmos bipinnatus Cav. BnepBbie HanueH b mean otmoctkh AOMa, 1 3K3., 
15 VIII 2000, No 8605, A. KpaBHeHKo, nocne nero HeoAHOKpaTHO coGnpanca Ha nycrbi- 

paX, BAOJlb AOpOT, B pa3JIHHHbIX MyCOpHbIX MeCTaX. 3TOT UIHpOKO KyJIbTHBHpyeMblH 
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AeKOpaTHBHblH BHJ3, KaK 3aHOCHbIH HJIH OaHHaBLLIHH H3BeCTeH nOKa TOJlbKO H3 nOCeJTKOB 
BecoBeu h n«o3epcKHH (KpaBHeHKO, 19976). 

* Galinsoga ciliata (Rafin.) Blake. riecnaHaa OTCbinxa h cbokhh top^hhom ra30H y 
HOBOCTpoHKH, 5 3K3., 1 X 2001, No 1302, B. TnMO(})eeBa; cbokhh TopcjwHOH ra30H h 
KJiyMOa c Beilis perennis , 7 ub., nn. 3K3., 11 X 2001, No 9830, A. KpaBHeHKO. 

* Lactuca sativa L. llycTbipb b6jih3h 6aKOB c MycopoM, okojio 15 3K3., 4 VIII 2001, 
No 9287a, A. KpaBHeHKO; Ha KJiyMOax c Tagetes patula , 2 3K3., 8 VIII 2001, No 9305, 
A. KpaBHeHKO; c Calendula officinalis , 1 3K3., 6 X 2001, No 9827, A. KpaBHeHKO. B 
nepBOM cjiynae nponcxoanT H3 OTGpaKOBaHHbix ccmah, b asyx apyrnx, BepoaTHO, 3aHeceH 
c ceMeHaMH aeKopaTHBHbix TpaB. 3 tot uinpoKO KyjibTHBHpyeMbiH oboiuhoh bur H 3 peaica 
BbipamHBaeTCH Ha npnaoMOBbix ynacTKax h b FleTpo3aBoacKe. 

* L. serriola L. BnepBbie co6paH b mean Mexay otmoctkoh cjjyHaaMeHTa h ctchoh 
aoMa, 15 ub., na. 3K3., 21 VIII 2000, No 732, O. ByuKHx, BnocaeacTBHH coOnpaaca erne 
HecKOJibKO pa3 Ha nycTbipax h b pa3JiHHHbix MycopHbix MecTax. 

Pyrethrum parthenium (L.) Smith. B meaax Mexay OeTOHHbiMH ruiHTaMH aopoxKH, 
njiHTaMH h 6eTOHHOH orpaaon, okojio 10 3K3., 26 IX 2000, No 8851, A. KpaBHeHKO; 
BbicoKOTpaBHbiH nycTbipb, 1 3K3., 18 IX 2001, No 9747a, A. KpaBHeHKO. IloBTopHaa 
HaxoaKa 3Toro HepeaKoro aeKopaTHBHoro BHua, H3BecTHoro b pecny6jiHKe KaK 3aH0CHbin 
hjih ouHHaBuiHH TOJlbKO H3 IleTpo 3 aBoacKa (Fagerstrom, Luther, 1945). 

* Rudbeckia laciniata L. Ha Kynax CTpoHTejibHbix oTxoaoB h 6biTOBoro Mycopa Ha 
nycTbipe, okojio 7 3 K 3 ., 9 VIII 2001, No 9339, A. KpaBHeHKO, O. PyaxoBCKaa. UlnpoKO 
KyjibTHBHpyeMbiH aeKOpaTHBHblH BHJI. 

* Senecio dubitabilis C. Jeffrey et Y. L. Chen. Ha me6He no x.-a. b pa3Hbix MecTax: 
2 3K3., 31 VII 2001, No 9220, A. KpaBHeHKO, okojio 10 3K3., 2 VIII 2001, No 9257, 
A. KpaBHeHKO, O. PyaKOBCKaa h 1 3K3., 14 VIII 2001, No 9433, A. KpaBHeHKO. Ha ceBe- 
po-3anaae Pocchh H3peaKa BCTpenaeTca b JleHHHrpaacKOH o6ji. (UBeaeB, 2000); HeaaBHO 
oOHapyxeH b HecKOJibKHx nyHKTax b MypMaHCKOH o6ji. (KocTHHa, 2000), TaK hto moxcho 
oxcnaaTb HaxoztoK BHaa h b apyrnx panoHax pecny6jiHKH. 

* Solidago canadensis L. BnepBbie co6paH Ha BbicoKOTpaBHOM nycTbipe, 4 3K3., 
1 IX 1999, No 538, A. KpaBHeHKO, O. ByuKHx, B. THMoefjeeBa, BnocaeacTBHH bur kbk 
oaHHaBuiHH hjih 3aHOCHbiH HeouHOKpaTHO coGnpaaca Ha nycTbipax, Kynax rpyHTa Baoab 
aopor, CTeHKe npnaopo>KHOH KaHaBbi, b lueaax otmoctkh 4 > y H ^ aMeHTa » y 3a6opoB. 
LLInpoKO KyjibTHBHpyeMbiH aeKopaTHBHbiH bhu. 

* S . serotinoides A. et D. Love. BnepBbie co6paH Ha CTeHKe npnaopoxHOH KaHaBbi, 
okojio 50 3 K 3 ., 24 IX 2001, No 9789, A. KpaBHeHKO, nocjie nero coGnpaaca eme HecKOJib- 
ko pa3 Ha nycTbipax, y CTpoeHHH, b meaax, Ha Kynax rpyHTa. H3peaxa KyjibTHBHpyeMbiH 
aeKOpaTHBHbifi bhu. 

* Tagetes patula L. BnepBbie co6paH b mejin Me*ay otmoctkoh c|)yHaaMeHTa h cTeHOH 
aoMa, 1 ub. 3 K 3 ., 10 VIII 1998, No 378, O. ByuKHx, B. TnMO^eeBa. Ilocae 3Toro co6h- 
paacH eme HecKoabKO pa3 Ha nycTbipax, b meaax y CTpoeHHH, b pa3annHbix MycopHbix 
MecTax. UlHpOKO KyjibTHBHpyeMbiH aeKOpaTHBHblH BHa. 

* Xanthium albinum (Widd.) H. Scholz. BnepBbie HanaeH Ha HeyxoxeHHOM ra30He 
oKoao pbiHKa, 1 3 K 3 ., 4 X 1999, No 963, B. THMO(J)eeBa, nocae nero HeoaHOKpaTHO 
coGnpaaca Ha pbiHKax, cbokhx ra30Hax, nycTbipax, b MycopHbix MecTax. B OKTflGpe 2001 r. 
Ha nycTbipe oGHapyxeHO HecxoabKO 3K3. npH naoaax. 
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* X. spinosum L. Kyna rpyrna Ha ruiojiooBomHOH 6a3e, 1 ub. 3K3., 22 IX 200L 
N» 9756, A. KpaBneHKO. flepBaa Haxojuca BH^a Ha ceBepo-3ana,ae Pocchh. 
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SUMMARY 

Data on 45 new and 33 rare to Karelia vascular plant species, discovered in the town of Petrozavodsk, are 
presented. 
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© H. A. CKaSHHeBCKaH, 1 H. H. OrpeAbHHKOBa 2 
IIAMflTH AJIEKCAHtfPA IIABJIOBHHA CKAEHHEBCKOIX) (1904—1990) 

N. A. SKABICHEVSKAYA, N. I. STRELNIKOVA. 

IN MEMORIAM: ALEXANDR PAVLOVICH SKABICHEVSKY (1904—1990) 

1 Hoboch6hpckhh cjwjmaji MHCTHTyra boahmx h 3KOJionmecKHx npo6jie\i 
2 C.-FIeTep6yprcKHH rocyaapcTBeHHbiH yHHBepcHTeT 
riocTynHJia 18 06 2002 

OKOHnaTejibHbiH BapwaHT nojiyneH 22.01.2003 

AjieKcaHAp llaBJioBHH CieaGHHeBCKHH — oahh H3 
KpynHeHiUHx oTenecTBeHHbix ajibrojioroB 60—70-x 
roflOB XX CTOJieTHa — 66jibuiyio nacTb XCH3HH noc- 

B5ITHA H3yHeHHK) BOAOpOCACH ChGhph H C03^aJI anb- 
rojiorHHecKyio iiiKOJiy Ch6hph. 

A. n. CKaOnneBCKHH pOAHAca 23 HoaGpa 1904 n 
b c. Bojibiuoe IlaprojiOBO C.-IleTepGyprcKOH iyGep- 
hhh b ceMbe ynuTejifl. fleTCTBo ero npoiiuio Ha Ypane 
h b Ch6hph b r. 3MeHHoropCKe, rAe h okohhha b 
1924 r. uiKOJiy. Ot CBoero oma oh BnepBbie ycjibima.1 
o EaHKane, ch6hpckom Mope, h baioGhaca b Hero Ha 
BCK) XCH3Hb. Jlna Toro HToGbl nOCTynHTb B HpKyTCKHH 1 
yHHBepcHTeT, eMy npHiiuiocb b TeneHHe roAa paGoTaTb 
yHHTeJieM HanajibHOH ihkojim b c. AneiccaHApOBCKOM 
PyOuoBCKoro p-Ha AjiTawcKoro Kpaa. C 1925 no 
1929 r. A. n. CKaGHHeBCKHH — CTyaeHT neAarorn- 
necKoro c})aKyAbTeTa HpKyTCKoro yHHBepcHTeTa. 

HaynHyio pa6oTy AjieiccaHAp llaBJioBHH Hanaji 
erne 6yaynn cTyaeHTOM. IlepBaa pa6oTa A. 11. CkaGh- 
neBCKoro «K Ghoaophh Melosira baicalensis (C. Meyer) 
Wisl.» 6biJia aojioxceHa Ha 3aceaaHHH CoBeTa Ehoao- 
ro-reorpact)HHecKoro HHCTHTyTa b 1928 r., a b 1929 r. HanenaTaHa b «PyccKOM hiapoGho- 
JiorHnecKOM xcypHane». Pa6oTa noA pyKOBOACTBOM ajibrojiora, npoc}>eccopa B. H.31chht- 
CKoro onpezieJiHJia ero HayHHbie h >KH3HeHHbie HHTepecbi. OrHbrne Bee ero pa6oTbi 
HanpaBJieHbi Ha H3yneHHe xch3hh npecHbix boa, cJ)HTonjiaHKTOHa h c|)HTo6eHToca. llo 
OKOHnaHHH yHHBepcHTeTa oh 2 roAa paOoTaji npenoaaBaTejieM b AjiTancKOM Kpae: cHanajia 
b uiKOJie b r. PyOuoBCKe, a no3AHee — b Koxccbchhom TexHHieyMe b r. EapHayjie. JleTOM 
1932 r. 6bui npnniauieH HpKyTCKHM GnoAoro-reorpacjHiHecKHM HayHHo-HCCJieaoBaTejib- 
ckhm HHCTHTyroM npH HpKyTCKOM yHHBepCHTeTe AJia pa6oTbi b CeBepo6awKajibCKOH 
3KcneAHAHH b KanecTBe rHApoGHOAora. B 1932 r. A. n. nepeuieji Ha nocToaHHyio paGoTy 
b 3tot HHCTHTyT b KanecTBe MAaAiuero HaynHoro coTpyAHHKa rHApoGHOAorwHecKoro 
OTAeAa. OAHOBpeMeHHO C 3THM OH nOAyHHA MeCTO aCCHCTeHTa B HpKyTCKOM mcahuhhckom 
HHCTHT yTe Ha Ka^eApe oGmen GHOAorHH. EaHieaAbCKHe MaTepwaAbi AerAH b ocHOBy ero 
KaHAHAaTCKOH AHCcepTauHH «HaGAK>AeHHA HaA nAaHKTOHOM Eapry3HHCKoro 33AHBa o3epa 
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EaHKan», KOTopyio A. II. CicaOHHeBCKHH 3amHmn b 1936 r. b HpicyTcice, AOKTopcxyio 
^HccepTauHio «IInaHKTOHHbie AHaTOMeH npecHbix boa CCCP (cncTeMaTHKa, omnonifl, 
pacnpocTpaHeHHe)» — b 1946 r. b Mockbc. Ero onnoHeHTaMH 6bijin npocjieccopa 
K. H. Mewep, JI. H. KypcaHOB hB.H. MHJiJiep. 

B 1936 — 1937 rr. 6buio peuieHo npOBecTH nojiHoe H3yneHHe ruiaHKTOHa Eanicajia Ha 
ocHOBaHHH MaTepwaJiOB Bwojioro-reorpa(}3HHecKoro HHCTHTyra h EaiiKajibCKOH Ohojioth- 
necKOH CTaHUHH. M3yneHHe (J)HTonjiaHKTOHa 6buio nopyneHo B. H. BcHHTCKOMy h 

A. II. Cica6HHeBCKOMy, a 3oonjiaHKTOHa — npo(J). MapKOBCKOMy (KneB). Pa6oTa no 
cj3HTon/iaHKTOHy 6buia Bbino/iHeHa, ho ony6jiHKOBaHa jiHinb b 1957 r. b coaBTopcTBe c 

B. H. 51chhtckhm. 

B 1938 r. AneKcaHAp IlaBjioBHH cTaji 3aBenyiomHM KacjDeapoH 6HOJiorHH OMCKoro 
Me,aHUHHCKoro HHCTHTyra. Ochobhwm HanpaBJieHweM HaynHOH paOoTbi b mc^humhckom 
HHCTHT yTe 6buio HCCJie^OBaHHe 6jiH3Jie)KamHx boaocmob b caHHTapHO-rnrHeHHHecKHx 
uejiax, H3yneHHe BaacHeHLiinx hctohhhkob BOAOCHaOxceHHa r. Omckb h Omckoh o6ji. 
(p. HpTbiLu h ee npHTOKH, peKH OMb, Hluhm, Tapa, Tyii h apyrne h ctohhhc boaocmm — 
npynw, 03epa, noiiMbi pex). fleTanbHO H3yMajiHCb (J)hto- h 3oonjraHKTOH, (J)hto- h 
3oo6eHToc. KpoMe caHHTapHOH rHApoSnojiorHH Ha KacJteApe pa3pa6aTbiBajiHCb Bonpocw 
Me,aHUHHCKOH napa3HTOJiorHH. 

A. II. CKa6HHeBCKHH Be^eT o6uiHpHyio nejiarorwHecKyio pa6oTy. MTeHHe Kypca 
«06mew 6HOJiorHH» b mcahahhckom HHCTHTyTe He no3BOJiHJio 3aMbiKaTbCH b y3KHe paMKH 
KaKOH-jiH6o o6jiacTH ajibrojiorHH, ho 3acTaBjnuio rjiy6oKo BHHKaTb b pa3JiHHHbie Bonpocw 

GhOJIOTHH - reHeTHKH, 3BOJIK)UHOHHOrO yneHHa, B03HHKH0BeHHfl H pa3BHTHa 2KH3HH H 

t. n. nexiarorHHecKaa pa6oTa He MoxeT orpaHHHHBaTbca nnuib ajcaAeMHHecKHMH 3aHJiTH- 
5!mh, OHa Bceraa cBjnaHa c BocnHTaHHeM cTyaeHTOB, c pyKOBOACTBOM cTyaeHHecKHx 
HayHHbix o6mecTB h KpyacKOB. H xoth OHa OTHHMajia MHoro BpeMeHH, Meuiana HaynHofi 
pa6oTe, ho Bceraa npHHocHJia 6ojibiuoe yAOBjieTBopeHHe, xoraa AneiccaHAp IlaBjioBHH KaK 
3K3aMeHaTop omyman njioabi CBoero Tpyaa b bhac xopouio npoayMaHHbix, MeTOAonorn- 
necKH Bbwep^KaHHbix otbctob cTyaeHTOB. Bee accncTeHTbi h aouchtm Ka4)eApbi 6bijw 
3a6oTjiHBO «BbipameHbi» A. n. Cica6HHeBCKHM b CTyAeHHecKHx KpyxcKax, noaroTOBjieHbi 
Ha KacjDeape. Bee ero acnwpaHTbi 3 aiHHTHJiH KaHAHAaTCKHe AuccepTauHH, a HexoTopbie — 
H AOKTOpCKHe. Bcero nOA pyKOBOACTBOM A. II. 3aiUHTHJI0Cb 19 HCJlOBeK. 

B nocneAHHe toam A. n. pa6oTan b KanecTBe KOHcyjibTaHTa b UeHTpajibHOM ch- 
Ghpckom 6oTaHHnecKOM caAy AH h 3aHHMajica nnaHKTOHHbiMH boaopocjmmh BaHKajia. 

AjieKcaHAp riaBJioBHH 6biJi oneHb TmaTenbHbiM, BHHMaTejibHbiM, Ao6pocoBecTHbiM 
HccAeAOBaTeneM, Ao6pbiM OT3biBHHBbiM yHHTeneM, oneHb cMejibiM h necTHbiM nejioBeieoM. 
YMep oh 5 Man 1990 r. h noxopoHeH b HoBocnGnpcKe. riaMJiTb o HeM 6yAeT XHTb b 
cepAuax yneHHKOB, ero 6 jih3khx h Bcex, kto c hhm xoTb pa3 hmcji aeno. 
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TATbflHA AHflPEEBHA CAOOHOBA 
(K 70-JieTHIO CO flHH pOHmeHHfl) 

Yu. V. NAUMENKO. TATYANA ANDREEVNA SAFONOVA (ON THE 70-YEARS ANNIVERSARY) 
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B 2003 r. BeaymeMy HayHHOMy coTpyziHHKy JlaOopaTopHH hh3ihhx pacTeHHH UeiiT- 
pajibHoro ch6hpckofo OoTaHnnecKoro caaa CO PAH, jtOKTopy OHOJiorHnecKHx Ha\* 
TaTbRHe AHztpeeBHe Cac{)OHOBOH HcnoJinaeTca 70 jieT. 

T. A. Cac})OHOBa — H3BecTHbiw yneHbiH 6hojiot, HeyTOMHMbiH Hccjie^oBaTejib c iimpo- 
khm KpyroM HayHHbix HHTepecoB, cBa3aHHbix c npoOjieMaMH (Jdjiophcthkh, chctcmbthul 
3KOJiorHH, reorpac|)HH BOjiopocJieH. 

TaTbHHa AnapeeBHa poflHJiacb 8 MapTa 1933 r. b r. HoBOCH6npcKe b ceMbe cjiyacamiHL 
B 1950 r. nocjie OKOHHaHHa uiKOJibi nocTymuia Ha (JjaKyjibTeT ecrrecTB03HaHHa h xhiokb 
b KpacHoapcKHH rocyflapcTBeHHbiH neaarorHHecKHH HHCTHTyT. Okohhhb b 1954 r. hhct»- 
TyT, T. A. c 1954 no 1957 r. paOoTajia b KpacHoapcxe cHanana jia6opaHTOM, a 3aTeac 
accHCTeHTOM Ka^eapbi OoTaHHKH poflHoro HHCTHTyra. 

B 1957 r. npH JlaOopaTopHH MHKpo6HOJiornH EnojiorHHecKoro HHCTHTyTa 3anaaHo- 
ChOmpckoto (jDHJiwajia AH CCCP 6bui opraHH30BaH KaOnHeT hh3uihx pacTeHHH, KOTopui 
BnocjieACTBHH Bomeji b cocTaB UeHTpajibHoro cwOwpcKoro OoTaHHHecKoro cajua CO AH 
CCCP h 6bui no3jiHee peopraHH30BaH b JlaOopaTopHio hh3uihx pacTeHHH. OpraHH3aToponc 
KaOnHeTa h jia6opaTopnH 6biJia hoktop OHOJionmecKHx Hayx TaTbaHa TpHropbeBui 
IlonoBa. B 1957 r. k Heft b acnwpaHTypy nocTynHjia T. A. CacjjoHOBa. B 1965 r. oaa 
3 amnmaeT KaH^H^aTCKyio flHccepTaumo Ha TeMy «Poa Trachelomonas Ehr. (ceM. Eugle - 
naceae) bo (juiope boaocmob 3anaflHoft Ch6hph». OBmeHOBbie BoaopocjiH CTaHosaTCi 
cBoeo6pa3HOH «nepBoft jno6oBbio», HHTepec k hhm T. A. npoHec/ia nepe3 Bee rojw 
HCCJicxtoBaHHH MHpa Boflopocneft. Ecjih nepBbie pa6oTbi T. A., nocBameHHbie npecHOBQi- 
HblM BOflOpOCJIHM, npOBOAHJIHCb nofl pyKOBOflCTBOM T. E IIonOBOH, TO B BbinyCKe «3>Jiopa 
cnopoBbix pacTeHHH CCCP», tom 9, Bbin. 2 — T. A. Cac|)OHOBa BbiCTynaeT Ka k paBHOo- 
paBHbiH coaBTop CBoero yHHTejia. 

T. A. BHecna cymecTBeHHbift BKjiafl b cHCTeMaTHKy, Mopc})OJiorHK) h (|)jiopHCTHKy- 
B AOKTopcKOH ^HCcepTauHH «3BnneHOBbie BojtopocjiH 3ana,aHoft Ch6hph (cocTaB ■ 
oco6eHHocTH 30HajibHoro pacnpej*ejieHHa)» oHa BbiaBHjia 3HaHHTejibHoe hhcjio bhuo*. 
KOTOpbie He yKa3biBajiHCb wn bojuocmob Ch6hph h ObiBinero CCCP, eio onwcaHbi hobuc 

BHflbl, pa3HOBH,aHOCTH H (f)OpMbI. 

AjibroJiorHnecKHe h rHflpo6HOJiorHHecKHe HanpaBJieHHa b HayHHoft aeaTejibHocTH T. A. 
3aHHMaiOT 6oJibmoe MecTo. ripw 3tom xapaKTepHO, hto CHCTeMaTHHecKwe h (fwiopHcr*- 
necKHe aaHHbie, c ojmoft CTopOHbi, h rompoOHOJiorHHecKHft noAxoA k MaTepwany — c 
apyroft, b onpewneHHbix pa6oTax T. A. oqeHb tccho nepenneTaiOTca h Bbiro^HO aono*- 
hhiot apyr apyra. 3to cepHH pa6oT no 03. HaHbi, p. KaTyHb h 03. TejieuKOMy. 

OrpoMHaa pa6oTa BbinojiHaeTca T. A. Cac})OHOBoft b oOnacTH HaynHoro peaaKTHpott- 
HHa. OHa qjieH pe^KOJUiernw acypHana «AnbrojiorHa», oTBeTCTBeHHbift pe^aKTop paaa khht, 
c6opHHKOB H CTaTefi. 

Cboio HayqHyio aeaTejibHocTb T. A. coBMemaeT c Oonbinoft nejiarorHHecKOH pa6crnm. 
OHa pyKOBOflHJia h pyKOBOflHT HaynHoil pa6oTOH MHorHx cTy^eHTOB h acnHpaHTOB. 

npaKTHHecKH Bca ee Tpy^OBaa fleaTejibHOCTb CBa3aHa c UeHTpajibHbiM cwOwpcKini 
OoTaHHHecKHM cajiOM CO PAH, me apKO npoaBHJiHCb ee opraHH3aTopcKHe cnocoGHOCTw: 
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b pa3Hbie ronbi ona aBjnuiacb yneHbiM ceKpexapeM HHCTHTyTa, 3aBenoBajia JlaGopaTopnen 
HH3LUHX pacTeHHH h 6biJia 3aMecTHTejieM ^HpeKTopa no HaynHon pa6oTe. T. A. aKTHBHo 
3aHHMajiacb oGiucctbchhoh paGoTon h b nepnoa c 1973 no 1979 r. Tpnxcabi H36npanacb 
napoflHbiM 3ace,ixaTejTeM panoHHoro Hapo^Horo cyna r. HoBocnGnpcxa. 

Ycnexn aeaTejibHocTn T. A. Cac})OHOBOH bmcoko oueHeHbi HaynHon oGlucctbch- 
HOCTbio. OHa Harpa)KaeHa Mejjanbio «BeTepaH Tpyaa», noneTHbiMn rpaMOTaMH UCEC, 
npe 3 HAHyMa CO AH CCCP n npeananyMa AH CCCP, en npHCBoeno 3BaHne «3acjiyxceH- 
Hbin BeTepaH CO AH CCCP». 

TaTb5ma AHapeeBHa Ca^oHOBa — ynenbiH c mhpobwm hmchcm, OTjWHaeTca orpoMHon 
spyflnnneH, ueneycTpeMJieHHOCTbio, OHa npe3BbmanHo TpeGoBaTejibHa k ce6e n apyrnM, 
BHHMaTejibHa k jikdahm, h noaTOMy nojib3yeTca 3acjiy>KeHHbiM yBaxceHneM n aBTOpnTeTOM. 

CoTpyaHHKH JlaGopaTopnn hh3ujhx pacreHnn UeHTpanbHoro cnGnpcxoro GoTaHnnec- 
Koro caaa CO PAH cep^eHHO no3,apaBJiHiOT TaTbaHy AHnpeeBHy CacJ)OHOBy c ee loGnjieeM, 
xenaioT en KpenKoro 3,aopoBba n hobwx TBopnecKnx ycnexoB. 
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AND PILOSELLA NAMES PUBLISHED BY FINNISH AUTHORS //NORRLINIA. 2002. VOL. 9 P. 1—109 

EoTaHimecKiiii HHcnnyr hm B. J1 KoMapoBa PAH 
197376 C.-FIeTep6ypr, yji. npocjD. FIonoBa, 2 
riocTymma 17.12.2002 


HeKOTopbie TaxcoHbi no npHHHHe ocoGeHHocTen hx cwcTeMaTUKH hjih HHTepeca ana 
caaoBoacTBa npHBjieicaiOT BHHMaHHe onpeaenennbix cneuHanHCTOB-cncTeMaTHXOB, a 
Tax>xe Hepeaxo h nioGHTeneH. BcaeacTBHe 3Toro b cHCTeMaTHxe tbkhx TaxcoHOB nacTo 
co3aaiOTca CBoeoGpa3Hbie TpaanuHH h HOMeHxaaTypubie ocoGchhocth, xotopwmh OHa 
oTaHnaeTca ot npaxTHXH oGmen CHCTeMaTHXH. npHMepaMH TaxHX TaxcoHOB MoryT 
cnyxcHTb ceMeiicTBa Cactaceae h Orchidaceae w anoMHXTHbie poaw Rubus , Taraxacum h 
Hieracium. 3aHHMaiomHeca CHCTeMaTHXOH tbxhx TaxcoHOB 6oTaHnxn nosTOMy oco6eHno 
HyxcaaiOTca b pyxoBoacTBax no hx CHCTeMaTHxe h HOMeHXJiaType ana Toro, htoGm 
npaBHabHo noHaTb OTHOcameeca x sthm TaxcoHaM jiHTepaTypHoe Hacneane. TaxHM 
pyxoBoacTBOM aBaaeTca paGoTa A. H. CeHHHxoBa, xoTopaa npeacTaBaaeT coGoh onbiT 
ycTaHOBjieHHa MecTa oGHapoaoBanna h HOMeHxnaTypnoro CTaTyca Bcex oGHapoaoBaHHbix 
(})HHCXHMH aBTopaMH BHaOBbIX H BHyTpHBHaOBbIX Ha3BaHHH, OTHOCaiUHXCa X poaaM 

Hieracium L. h Pilosella Hill. 

PaGoTa coctoht H 3 a»yx raaBHbix HacTeii — BBeaeHHa h cnncxa Ha3BaHHH. Bo 
BBeaeHHH aaHa xpaTxaa HCTopHa TaxconoMHHecxnx nccneaoBaHHH no sthm poaaM paaa 
(jDHHcxHX GoTaHHxoB; ocoGoe BHHMaHHe oGpamaeTca Ha J. P. Norrlin h ero uixoay h 
M. M. W. Brenner, a Taxace o6cy>xaaiOTca HexoTopwe ocoGchhocth hx HOMeHxnaTypHOH 
npaxTHXH h TpaanuHH. B cnncox BxmoneHbi 3275 Ha3BaHHH H3 90 aHTepaTypHbix 
hctohhhxob; ana xaacaoro Ha3BaHHa aaeTca noaHoe GnGnHorpacjjHHecxoe unTHpoBaHHe. 
Abtop ycTaHOBHn, hto oxoao 100 BHaoBbix Ha3BaHHH He BxaiOHeHbi b «Index Kewensis» 
h HcnpaBHa unTHpoBaHHe MHornx apyrnx Ha3BaHHH. 

KanecTBo paGoTbi Taxoro poaa, oneBHaHo, 3aBHCHT ot tohhocth npHMeHeHHa aBTopoM 
CTaTen MeacayHapoaHoro xoaexca GoTaHnnecxon HOMeHXJiaTypbi x paccMaTpHBaeMbiM 
npoGaeMaM. 3Hanna h axxypaTHOCTb aBTopa c stoh tohxh 3peHHa 3acnya<HBaK)T bmcoxoh 
ouemcn. Oanaxo cneayeT oGpaTHTb BHHMaHne HHTaTenen Ha HMeiomeeca b TexcTe 
HeGojibiuoe hhcho HOMeHxnaTypHbix HeTOHHocTeH, H3 xoTopbix caeayiomwe moxcho 
npHBecTH b KanecTBe npnMepoB (b uHTaTax xypCHB h acnpHbiH mpHtjyr — aBTOpcxne). 
3 to HenpaBnabHaa xoMGHHauna, xoTopaa, oaHaxo, He aBaaeTca He3axoHHOH. «H. adu- 

nans subsp. coronarium (Brenner) Pekkarinen.1927, comb. Illeg. (Art. 11.4) (Bas.: 

H. coronarium Brenner)». Abtop canTaeT xoMOnHaunio Pekkarinen He 3 axoHHOH no craTbe 
11.4. B aencTBHTeabHocTH 3 Ta xoMGHHauna aBaaeTca He He3axoHHOH (cm. ct. 6.4), a 
HenpaBHnbHoii (cm. ct. 6.5 h 11.4). HHoraa BCTpenaeTCH HenpaBHabHaa op(Jx)rpa^3H»: 
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«H. atrobulbosum (Norrl.) Norrl.». 3nHTeT atrobulbosum cjieuyeT npHBOUHTb KaK atri- 
bulbosum (ct. 60.8, cobct 60G), TaK KaK 3 Tot anHTeT He HBjiaeTCfl hh nceBaocjioxcHbiM 

CJIOBOM, HH 3nHTeTOM, B KOTOpOM BbipaXCaeTCfl OTTeHOK OKpaCKH. CjieayeT OTMeTHTb 

ynoTpeGiieHHe «ex» bmccto «in». «H . ashebense Norrl. ex Liro.1908, nom. nud.». 

npaBHJibHoe uHTHpOBaHHe jxojixcho 6biTb «Norrl. in Liro», Tax xax Liro He HBJiaeTes 
aBTOpOM, KOTOpblH UeHCTBHTeJlbHO o6HapOflOBajI 3TO Ha3BaHHe (CT. 46), H UHTHpOBaHHe 
«in Liro» CHHTaeTCH jinuib nacTbio 6H6jiHorpa(})HHecKoro uHTHpOBaHHH (ct. 46, npHMena- 
HHe 1). IlopoH o6HapouoBaHHe, a He caMO Ha3BaHHe, Mo>xeT 6biTb HeaencTBHTejibHbiM. 

«H. alpinum var genuinum W. D. J. Koch.nom. inval. (Art. 24.3)». Flo ct.32.1, 3to 

oOHapo^OBaHHe (publicatio) Ha3BaHHH, KOTopoe MOxceT 6biTb aencTBHTejibHbiM (valida) 
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hjih He^eHCTBHTejibHbiM (invalida), He caMO Ha3BaHne, KOTopoe MoaceT 6biTb jtencTBHTejib- 
ho o6HapoaoBaHHbiM (rite publicatum) hjih HejtencTBHTejibHo o6Hapo;tOBaHHbiM (non rite 
publicatum). Tax KaK no ct. 24.3 Ha3BaHHe Koch He BBjiaeTca jtencTBHTejibHo oGHaporo- 
BaHHbiM, 6buio 6bi jiynuie HanncaTb He «nom. inval.», a «nom. non rite public.». 

BcTpeHaeTca Ha3BaHHe HOBoro TaxcoHa, a He HOBoe (3aMeHflioinee) Ha3BaHHe. 

«H. borgoense Brenner.1904, nomen (Descr.: H. hemidiaphanum (Dahlst.) Brenner 

in Brenner 1895: 29 (descr. suec.))». Abtop HejjocTaTOHHO hcho onpejteJiaeT HOMeHKJia- 
TypHbiH cTaTyc Ha3BaHHB H. borgoense Brenner. Ha nepBbin B3rma, oho BBJiaeTca 
H3J1HLUHHM no ct. 52.1 jxjib H. hemidiaphanum (Dahlst.) Brenner 1895. Ojmaxo onncaHHe, 
KOTopbiM Ban hjih 3HpyeTca H. borgoense (Brenner 1895), no-BHjiHMOMy, HCKJHonaeT Tnn 
Ha3BaHHH H. hemidiaphanum , h nosTOMy H. borgoense aBJiaeTca flencTBHTejibHO oOHapo- 
jtOBaHHbiM h 3axoHHbiM (cm. ct. 33, npHMenaHHe 2). Bee 6biJio 6bi acHee, ecjin 6bi aBTop 
Hanncaji cjiejjyiomee: «H. borgoense Brenner.1904, nomen (Descr.: H. hemidiapha¬ 

num sensu Brenner 1895 (descr. suec.), quoad descr., non (Dahlst.) Brenner 1895, quoad 
typum)». BcTaeT Bonpoc: ncnojib3yioTca ajibTepHaTHBHbie Ha3BaHHa hjih hct? «H . catei - 

leum (Norrl.) Norrl.1912, comb. altern.» h «H. dimorphoides subsp. cateileum 

Norrl. in Cajander.1906. — Norrlin 1912 c: 42, nom. altern.». Abtop paccMaTpnBaeT 

3th Ha3BaHHB xax ajibTepHaTHBHbie, xoth, cTporo roBopa, ohh He hbjihiotcb anbTepHaTHB- 
hwmh no ct. 34.2 no npHHHHe Toro, hto ohh He 6buin ojtHOBpeMeHHO npejxnoxceHbi 
aBTopoM (Norrlin) jma ojtHoro h toto xce TaxcoHa. TeM He MeHee npnxoflHTca comacHTbca 
c aBTopoM, hto TaKHe Ha3BaHHa b jiByx paHrax aBJiaiOTca jtencTBHTejibHo oOHaponoBaH- 
HbiMH. MHoma H3J1HLUHBH xoMOnHauna aBjiaeTca 3axoHHOH. «H. caesium (Fr.) 

Fr.1845, comb, illeg. superfl. (incl. H. incisum Hoppe) (Bas.: H. vulgatum subsp. 

'caesium Fr.)». Xotb npn oGHapojtOBaHHH oho 6buio h3J1hiuhhm b HOMeHKJiaTypHOM 
OTHomeHHH, Ha3BaHHe H. caesium (Fr.) Fr. He aBJiaeTca He 3 aKOHHbiM, TaK Kax ero 
6a3HOHHM H. vulgatum subsp. caesium Fr. 1819 aBJiaeTca 3axoHHbiM (ct. 52.3) [Ha caMOM 
jtejie He3axoHHoe Ha3BaHHe He MoxceT 6biTb 6a3HOHHMOM (ct. 33.2), noaTOMy tcxct craTbH 
MKBH HyxcnaeTca 3 jtecb b yjiyHineHHH]. npn o6Hapo;tOBaHHH Ha3BaHHe H. caesium 6bi.no 
3axoHHbiM, ho HenpaBHjibHbiM. 3aranxoH aBJiaiOTca ojmoBpeMeHHO h jjeHCTBHTejibHo 

oOHaponoBaHHbie omohumw. «H. auricula subvar. stipitatum Naeg. et Peter. 

..1:190.1885, ad subsp. auricula (non H. auricula subvar. stipitatum Naeg. et 

Peter.1:187. 1885, ad subsp. melaneilema Naeg. et Peter)». 3 th jtBa Ha3BaHHa 

ABJlfllOTCfl OMOHHMaMH (CT. 53.3). Ilo CT. 53.6, TO H3 HHX, KOTOpOe 6 bIJ 10 npHHHTO B 
3(|w^)exTHBHo o 6 HaponoBaHHOM TexcTe nocJienyiomHM aBTopoM, ojtHOBpeMeHHO oTBeprayB- 
iHHM npyroH omohhm, paccMaTpHBaeTca xax HMeiomee npnopHTeT. Abtop peueH3HpyeMon 
pa 6 oTbi He yxa 3 biBaeT, cjtejian jih xto-jih6o Taxon Bbi 6 op, xoTopbin onpejtejinji 6 bi CTaTyc 
Ha 3 BaHH» H. auricula var. stipitatum , « 6 a 3 HOHHMOM» xOToporo aBJiaeTca H. auricula 
subvar. stipitatum Naeg. et Peter 1885, 1 : 190. Ecjih stot omohhm HMeeT npHopHTeT, to 
H a 3 BaHHe H. auricula var. stipitatum (Naeg. et Peter) Brenner aBJiaeTca 3 axoHHbiM no 
ct. 52.3. Ho ecjin jtpyron omohhm HMeeT npnopHTeT, to H. auricula var. stipitatum 
Brenner (c TaxnM aBTopcTBOM) aBJiaeTca h3jihiiihhm h He 3 axoHHbiM. 

CBoeii paOoTon A. H. CeHHnxoB hccomhchho 3acjiyxHBaeT GjiarojiapHOCTb Bcex 3aHH- 
MaiOIUHXCa CHCTeMaTHKOli 3THX CJlOXHbIX pOJtOB. 
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TaojiHua I. PaHHHe CTaHHH pa3BHTHH HHTeryMeHTa. 


1 — nepiiicjiiiHajibHbie nejieHiiH icneTOK b cySannaepManbHOM cjioe nnaueHTbi, iiHimmtpyiomiie c^opMupoBaHiis npiiMopmia 
ceM«3aMaTKa; 2 — bo3hiikhob€hii€ HHTeryMeHTOB (BHyTpeHHero — in annaepMajibHbix HHimiianeH h HapyacHoro — 113 amiaep- 
wajibHbix u cy6nepMajihHbix iiHimiianefi) y Paeonia lactiflora\ 3 — eaiiHCTBeHHbifi iiHTeryMeHT y Ceratophyllum demersum, 
o6pa30BaHHbiii aniiaepMajibHbiMH (BepxHJia nacTb) h cy6aepMajibHbiMii (hidkhjih nacTb) iiHimnajuiMH. u — iiHTeryMeHT, u a u — 
iiHimiianif BHyrpeHHero HHTeryMeHTa, uhu — HHimnaJin HapyxcHoro HHTeryMeHTa. 





T&6 r n.na II Paiimie ciaaini pa3Birmfl liHieryNieHTa y Nvmphaea giguntea. 


h,’Tp r ‘MHii!i iitncrysiCHr. </ an — HmiUHajiii bHVTpeHHero limeryaieHTa, it h u HHiiiuiajiii HapyjKHoro HHTcryMGH 
xa, Hii — Hapv^Hbiu HHieryMeHT. 


A j 19 



Ta6jiHua III PanHiie craami pa3BtrniH iiHieiyMema y Gcmianu cruciatu (7, 6) n Sweitia iberitci (2- -5). 

1 — aHTHK.nifhajibHbie nejieHha b cyGBrmaepMa/ibHOM cnoe if nepiiKnunanbUbie aejieHHH kjictok b ipeibCM cnoe njiauenTbi, 
HHimmipyioiixHe cf>opMiipoBaHHfl npiiMopaiijr ceMjnayaTKa. 2 —/ — cpopMiipoBaHiie emiHCTBeHHoro HHTeryMeHTa 113 o6meii 
iiHiimiajibHOii 30Hbi noaofiHO Towy, KaK B03Hiiicai0T BHyrpeHHnn n HapyjKHbiH HHTeryMeHTbi b 6iuerMajibHOM ceMimnaiKe; 5 — 
reTeporeHHoe CTpoeHiie nHTeryMema (HapyxHaa ii BHyTpeHHJifl o&nacni, o6pa30BaHHbie pa3JiimHbiMii wrtHuiiajiHMii); 6 — 
ceMH3a4aTOK Ha crarnin cpyHKUHOHiipyfomeH Mcracnopw, Hawajio aucJxpepeHmiaiuiii iiHTeryMeHTaJibHoro TaneTyMa, kictkij 
KOToporo HHTeHCUBHO OKpauiiiBaiOTCM ha oeJiKif. u — iiHremfem. «u a u» — «ifHiiuuani BHVTpeHHero iihTeiy.\ieHTa», «u h «» -- 
«HHjmHajiH napyxHoro HHTeryiema». nm — HHTeryMeHT&ibHbiii TaneTyw 



Taojnma. FlbijibHHKH h ceMsoanaTKii Hop\iajibHoro pacTe- 
huh Zea mays (7, 2) h MyTaHTa mad (3, 4) Ha CTaziHH 
npocf)a3bi Mewo3a. 


1,3 — nonepeMHbie cpe3bi nbuibHHKOB, x500; 2 , 4 — npoaojibHbie 
cpe3bi ceMSttanaTKOB, x500. 
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